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ABOUT THIS EDlTlON 

Radiation dose nionitiiring and assessnient are conihined into one sectinn, there i s  a new seclinn 
on waste Inanagenient. and information fornierly found in appendices is  incorporJled into the . 
appropriate suhjeec section. “Useful Informalion” now appears right after the cable of enntents 
and references cited in individual sections are found at the end of the sections. 

The pictorial focus this year i s  on the varied ecolugical life of the Site. illustrated by photos of 
so111e of (he niany birds found within i ts  houndaries. Reader ~ i ~ l l l ~ i ~ n l S  on these effOrtS 1 0  

cnrnniunicate iiifiirin:uii~n about R ~ k y  Fhts Environniental Technology Sile in a miire 
user-friendly WJY are welcome and enci~u~~ged. 
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WE SUMMARY I 

Annual Site Environmental Report 

The annual Site Environmental Report provides summary information on the 
environmental monitoring programs conducted at the Rocky Flats Environmental 
Technology Site (hereafter referred to as Rocky Flats or Sitc) during 1994. The 
report contains a compliance summary. results of environmental nionitoring and other 
related programs. a review of environmental reniediation and waste management 
activities. information on external gamma radiation dose monitoring. and radiation 
dose estimates for the surrounding population. 

The purpose of the annual Site Environmental Report is to present environmentd 
data to help characterize site environniental management performance. confirm 
conipliance with environmental standards and requirements. and highlight significant 
programs and efforts. The Site Environmental Report helps characterize hoth the 
radiological and nonradiological condition of the Site environment and helps identify 
trends in  effluent releases and environmental conditions. This report represents :I key 
component of the Department of Energy's (DOE's) effort to keep the public informed 
about the environmental condition at Rocky Flats. 

Historical Site Background 

Rocky Flats has been part of the nationwide DOE complex for the research. 
development, and production o f  nuclear weapons since the 1950s. The Site was 
responsible for Pabricating nuclear weapons components from plutonium. uranium. 
beryllium. and stainless steel. Plutonium and americium in the Site environments are 
the combined result of residual fallout deposition from global atmospheric nuclear 
weapons testing. and releases from the Site. Uranium. which is indigenous to many 
parts of Colorado, was used in both highly enriched and depleted forms. Tritium. 
which occurs naturally in small quantities and is produced artificially. was sometimes 
present at the Site. 

The primary production activities included metal fahrication and assembly. chemical 
recovery and purification of process-produced trilnsuranic radionuclides. and related 
quality control functions. Research and development in the fields of chemistry. 
physics. metallurgy. materials technology. nuclear safety. and mechanical engineering 
were conducted to advance the Site's mission. 

In the process of fulfilling its earlier national security mission. the Site's use of these 
materials and processes contaminated facilities. soil, groundwater. and surface water 
with chemical and radioactive suhstances. As a consequence, Rocky Flats has 
numerous potential health and safety risks. high baseline operating costs. significant 
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For ii h u n i m  hciiig to hc at risk o f  plutonium contaniinntion, the plutonium must 
enter a person's hody through what i s  biinwn as an "exposure pathway.'' The niost 
coninion pathw;iys are inhalation or ingestion. Plutonium oxide particles deposited 
on thc ground hy xcidcntnl spills or atmospheric fallout can he "rewspended" (i.e.. 
carried into the air) hy wind or other means and then inhaled. The amount o f  
plutonium that wi l l  remain in the lungs depends on many factors. including the size 
nfthc particles inhaled and the fomi of the plutonium at the time of inhalation. 
Fnrnis o f  plutoniuni that do not dissolve easily are not readily absorbed when 
swallowed and ;I largc proportion o f  the substance leaves the body through normal 
climination processes. Plutonium that reniains in the hody i s  most often found in the 
lungs. liver. and hones and potentially can be the cause o f  various forms o f  cancer. 
Depending on the exposure level. i t  can take as long as 30 years for the symptoms of 
such cancers i n  appear. 

Puhlic dose assessments. as reported annually in  this publication. are based on the 
extrcniely conservative assumption that a hypothetical individual resides at the Site's 
houndary continuously throughout the year. Three individual pathways contribute to 
the compcxitc dose calculicted each year (air. water. and soil ingestion). Exposure o f  
nnc iiidividual to the reported dose would require being in different places at the 
s:inie lime in order to receive the highest dose of each separate pathway. Furthermore, 
the niaxiiiiuiii concentr:itions measured near the Site boundary were taken in different 
Ioc;itinns and for different constituents. Section 6, Radiation Dose Assessment, 
discusses the methodology used to arrive at the EDE for thc public in 1994. which 
has hccn calculated at 0.08 to 0. I nireni. 

~ 
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Since the early 19x0s. soil and air sampling has been conducted and procedures have 
hccn.iii place to minimize the dust lcvel from construction activities. Monitoring data 
gathcrcd from air sampling have shown that contamination levels have not exceeded 
existing stantlartls. 

Monitoring Programs 

Thc current environmental monitoring program at Rocky Flats examines the potential 
radiological and nonradiological impacts to air, surface water. groundwater. and soils, 
~ i d  results ;ire discusscd in  Sections 3.2. 3.3. 3.4. and 3.5 in this report. 
Metcornlogical nionitoring, ecological studies, and environmental remediation and 
waste man;igcnicnt programs are also described. 

Air i\lonitiirinp - Continuous sampling of ambient (outdoor) air i s  conducted at 
21 onsite locations. 14 locations around the Site boundary. and IO monitoring 
Iocolicins in ncighhoring communities including 5 comniunity radiation (ComRad) 
monitoring stations (Figures 3.2-2 and 3.2-3). In addition. CDPHE reports 
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particulate (dust) and radioactivity results from I I onsite air samplers. 4 monitoring 
stations inside the security fence. 3 stations in the Buffer Zone. 3 stations within the 
Site perimeter, and 3 monitoring stations set in  surrounding communities. CDPHE 
also operates 3 nionitoring stations offsite near the fence line. for dust particles. 
volatile organic compounds. nitrogen oxides, and beryllium. 

Surface Water - Rocky Flats is located on a mesa that drains into Woman Creek on 
the south side of the facility and into Walnut Creek to the north. Woman Creek 
normally flows into Mower Reservoir. and Walnut Creek flows into Great Western 
Reservoir east of the Site or into the bypass. Both Standley Lake and Great Western 
Reservoir provide drinking water supplies for local communities. Due to concerns 
over the safety o f  these supplies. flows are routed to a diversion canal that bypasses 
both reservoirs. 

Storm water runoff and groundwater discharges contribute to Woman Creek and 
Walnut Creek flows. In addition. treated wastewater from the sewage treatment 
facility flows into South Walnut Creek. This water is routinely collected and held in 
ponds located in the Buffer Zone. The process o f  holding water in ponds allows for 
settlement of suspended sediments. water sampling. analysis, and treatment ( i f  
necessary) before the water is released. 

Water releases from the holding ponds into the creeks are monitored by the Site. 
CDPHE. and local communities. These groups exchange water monitoring 
information at monthly meetings and compare the concentration levels to the 
discharge limits established in the National Pollution Discharge Elimination System 
(NPDES) permit for the Site and to the more stringent standards set by the Colorado 
Water Quality Control Comniission (CWQCC). Although the regulation of 
radionuclides is governed under the Atomic Energy Act. DOE complies with the 
stringent water quality standards set by CWQCC for radionuclides in the 
groundwater and surface water around Rocky Flats. 

Groundwater Programs - Groundwater is monitored to determine whether 
underground water sources have become contaminated. Groundwater samples taken 
from monitoring wells onsite have been checked since 1960. At the end o f  1994. 
there were approximately 700 wells in  existence at Rocky Flats. Water samples are 
checked for the presence o f  radionuclides. chemical contaminants. heavy metals. 
volatile organic compounds. trace metals. inorganics. and numerous other substances. 
Environmental monitoring results to date indicate that no significantly contaminated 
groundwater has left the Site, nor is i t  expected to leave the property in the near 
future. 

..- - '- 
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Waste Management 

Two federal laws govern most of the cleanup activities at Rocky Flats: the Resource 
Conservation and Recovery Act (RCRA) and the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). RCRA regulates a l l  
activities at the Site associated with hilzardous waste and mixed waste and includes 
provisions for corrective action. CERCLA roquires cleanup at sites that have 
contamination and are recognized as high priority sites by EPA. 

EPA has delegated some authority for implemenultion of RCRA requirements to 
CDPHE. This effon is accomplished through aulhority of the Colorado Hazardous 
Waste Act (CHWA) and other implementing regulations. The IAG defines how the 
overlapping cleanup authorities of RCRA. CERCLA, and CHWA are to be integrated 
and how oversight authorities by EPA and CDPHE wil l  be conducted to achieve 
compliance with regulatory requirements. 

The management of waste at Rocky Flats is complex. expensive. and suhject to 
overlapping reguhions. Waste management also involves characlerizolioii. 
treatment, storage, or disposal of several diflerent types of waste material. Section 5. 
Waste Management, describes these activities at the Site. as well as technologies 
currently i n  use and under development. 

. 

The final section of this 1994 Site Environmental Report provides an overview of the 
Quality Assurance Prograni i n  place at Rocky Flats to help achieve the objective that 
work at the Site is performed in a manner that protects workers. public health. and the 
environment. 

1.0 INTRODUCTION 

The Rocky Flats Site Eiivironniental Report 
(SER) is prepared annuully in accordance with 
US. Depanment of Energy (DOE) Order 
5400. I , Griiercrl Eri i~i ,vr trr tc~rtrct l  Priircwiiirr 
P I I I ~ ~ ~ I I K  This edition of the SER contains 
summ;iries of  environmental monitoring data 
collected during 1994 and descriptions of 
environniental management programs 
implemented during the year. Section 2. 
Compliance Summary, sumniarizes compliance 
with applicahle federal and state environiiiental 
protection statutes. 

A major section of the report, Section 3. Envirotiiiielit;il Monitorin;: I '~~~gi :~n is ,  
describes the air. surhce-w;iter. gniundw;itcr, ;ind soil nioiiitoriiig progrmis ;iiitl thcir 
restilts (Sections 3.2 through 3.5). Thesc progrms focus on the piiteiitid routes liri 
exposure to radioxtive or iioiir3dio:ictive niatcrials rcferied t u  :IS patliw;iys 
(inhalation and ingestion) hy which potcntially harlnl'ul iii:itcrials cotild ciitor the 
body. A description of climatic conditions at Rocky Flats i s  ctint;liiiod ill Scctioit 3. I, 
Meteorology and Climalology. 

Environmental protection elfons are aimed at minimizinp tho release ( 1 1  rodituctive 
nuterials to the environment. Ecologicnl studies are perlirriiicd tu ;ihscss lioth 111s 
short- and long-term implications of impacts to  ecological rosourccs III;II m:iy Iia\,e 
occurred i n  the past or arc wcurring :it prescnt. A detailed tlcscriptiun i r t  the Site's 
ecological stuciics i s  provided in  Section 3.0. Ecological StuiIios. 

In 1994. activitirs at Rocky Flats continued ill en\'ironniciit;iI clc;inup ;ilid restoration. 
waste managemcnt, and consolidation of  special tiucle;lr ma~cri:ils. Sections 4 
through 7 of this repon describe those :ictivities. 

Transition to New Mission 
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nionitoring. ecological studics. and envirnnnient;il reniediiition and waste management 
s;iinpling programs. The tlcscription of these prograins and the results o f  
environnicntal incinitoring lnrni the basis of  this annu;il SER. 

The mci\~e from thc production o f  weapons to environmental cleanup wi l l  be 
f;rilit;ited hy a "transition process." The process hcgins when a building no longer 
nccded lor protluctim ;ind ends when the building i s  ready for decontamination. 
reniciv;il from service. or iiltern;itivc uses. 

This triinsition. which was initiated in 1992. wil l  take a number o f  years to complete. 
Alter the tr;insition. the niission of Rocky Flats wil l  focus on environmental cleanup. 
which includes decontamin:ition of  buildings. cleanup o f  the environment. continued 
environmcnt;il inonittiring. remov;il of plutonium residues. management of  various 
w;istc l~~rins. and storage of  special nuclear materials and waste. 

IncluJctl in this trnnsition was :I change o f  name for the facility and in  the contractor 
responsible lnr the nperation of the Site. On July I I .  1994. Rocky Flats Plant was 
ren;iiiictl Rticky Flats Environmental Technology Site. On April 4, 1995. 
DO6 Secretary 0'Ix;iry ;innoiniced the awarding of  the integrating contract for 
K ( I L . ~ ~  Flats t o  Kaiser-Hill Company. The change to the new integrating contractor i s  
schriluled for  July I. IY9.5. 

I n  :idtlition. much work h;is heen accomplished in the areas 0 1  Site planning and 
intcgr;ition t u  provide rec(iilii1lcndiitions for strategies. plans. and resource allocations 
t t i  optimize progress towiird DOE objectives. The h'1~c.k~ Flats S~rtrfgic  /'/or? 
coiiiiiiunic:ites the visinn. goals. strategic objectives. strategies. and success criteria 
cst;ihiished t o  complete the current niission of Rocky Flats. 

Site Location 

Rocky Fiars i s  located on approximately 6 3 5 0  acres in northern Jelferson County. 
Color;itlo. lhc facility i s  approximately 16 miles northwest o f  downtown Denver 
t l4pirc 1 - 1  ). From i t s  lirst crinstruction in the early 1950s. the original 2.520-acre 
site tlcvclnped into iin industrial complex consisting o f  over 440 permanent and 
teinporary structures used as manufacturing. chemicd processing. laboratory. 
support. and ;idniinistrntivc faci I ities. 

/\lthough production activities hove now ceased. many huildings still store 
r:idio;ictivc w;iste instcrinls and wc;ipnns components and require extensive effort and 
iii:iiiptiwcr to maintain s;ile nnd secure building conditions. In 1972. the surrounding 
.3,Y30-:icrc pircel Butler Zone was acquired to minimize problems arising from the 
proximity of:in industri;il I c i l i t y  to the residential community. Land djacent to the 
l3ullcr %cine i s  s t i l l  used primarily for agricultural and mining purposes. 

. 
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Figure 1-1. Area Map of Rocky Flats and Surrounding Communities 

Site Operations 

The United States Atomic Energy Commiswn. the early predecessor to the DOE. 
originally announced plan\ to constmct the Site i n  195 I Construction of  the faLilily 
began i n  1952 The primary mission o f  the facility was to produce components lor 
nuclear weapons from materials such a\ plutonium. uranium. beryllium. and various 
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In the four decades since Rocky Flats was constructed. surrounding multi-use 
development has comc closer. and the population o f  the Denver area has increased to 
the point where approximately 2.2 million people currently live within ;I S2-mile 
radius o f  the Site (see Figure 6-4 in Section 6. Radiation Dose Assessment). The 
growing public concern with the risks o f  radioactive contamination to  the 
environment has been heightened by two highly puhlicized fires involving plutonium 
(Pu) in 1957 and 1969. by the windblown spread of small amounts o f  
Pu-contaminated soil from a waste storage area in the early 1980s. and hy the 
proximity of community reservoirs used as public water supplies. 
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alloys of stainless steel. The first components were completed and shipped offsite in 
1953. Additional plant missions included plutonium recovery and reprocessing. and 
waste inanagemen!. Production activities included metal fabrication and assembly, 
chemical recovery and purification of process-produced transuranic radionuclides, 
and related quality control functions. 

The Dow Chemical Company was the first prime contractor for operations at 
Rocky Flats. Rockwell International replaced the Dow Cheniical Company in 1975 
and operated the facility through 1989. EG&G Rocky Flats, Inc.. replaced Rockwell 
International in 1990. EGbtG Rocky Flats employed 6,103 people in 
December 1994. 

Environmental operations at Rocky Flats are under the jurisdiction of several local, 
state. and federal authorities, panicularly the Colorado Department of Public Health 
and Environment (CDPHE). the Environmental Protection Agency (EPA), and DOE. 
A variety of reports are prepared at different intervals for these and other agencies in 
addition to this SER. A list of these repons is provided in Section 3 (Table 3-1). 

Radiation at the Site 

Radioactive ni&rials and radiation-producing equipment are managed at 
Rocky Flats. Radiation-producing equipment includes X-ray machines and linear 
accelerators. Priniary radioactive materials include plutonium. americium, and 
urrinium. Small amounts of other radioactive materials. including tritium, have k e n  
or are iilsn present. Many of these materials will continue to be handled at the Site as 
activities proceed with the decontamination of facilities anh consolidation of 
materials for safe storage and eventual transfer to offsite locations. The potential 
exists for these materials to he handled in sufficient quantities during the transition 
process to pose an offsite hazard. 

The most important potential contributor to radiation dose from these materials is 
alpha radiation emitted by plutoniuni, americium. and uranium. Because of the low 
penetrating ahility of alpha radiation, these materials pose a potential internal 
radiation dose hazard; that is, the radioactive niaterial must be taken into the body for 
the alpha radiation to be harmful. For this reason,'en\,ironmental protection focuses 
on miniiiiizing release of radioactive materials to the environment. Environmental 
monitoring focuses on pathways by which the materials could enter the body, such as 
air inhalation and water ingestion. 

Section 6, Radiation Dose Assessment. descrihes the conccpis of radiation and the 
assuniptions uscd lor determining the Rocky Flats radiation dose assessment for 
1994. This section also includes discussion (if radiation pnrtection standards and 
natural background radiation dose. Section 7. Quality Assurance, provides 
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inforniation on the Quality Assurance (QA) measures in  pl;iw at K(icliy Phis which 
help ensure that wnrk is performed in a manner that proiects workcr and puhlic health 
and safety, provides quality of services. minimizes risk and supports compliance with 
all applicable regulatory requirements. 

Environmental Reporting 

, 

Routinc reports to local, state. and leder;il agencies and to the puhlic provide 
information on the performance of Rocky Flats Environnicntal Monitciring Programs 
in  maintaining and improving environnlental quality and puhlic health and safety. 
Table I -  I provides a list of these reports. Ofpadictilar note is the MIH~//I/? 
~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ I I I ~ I I I ~ ~ /  Miutimriitg Krpori;' which prnvides results from the efllucnt air, 
ambient air, surFace-water, and groundwater nionitiiring progmins. Tlicse data arc 
presented monthly at an Information Exchange meeting held in  Broomlieltl. ' 

Colorado. 1'anicip;ints in this meeting include CDPHE. the U S .  Geological Survey 
(USGS), a ConlRad represenwtive, and the cities of Brooinlield and Westiiiinster. 
This exchange of information provides ii forum for technical skiff frtrm the 
participating agencies and municipalities to examine the data and h r e  the 
inforniatiiin with other interested parties. Fable 1-2 contains the primary 
environmental conipliance standards and applicable regulations for cnvirimniental 
monitoring programs at Rocky Flnts. 



Table 1 - 1 
Environmental Reports 

Rwulalow R e m a  

Air Compliance Report (40 CFR 61.94) 

Emuenl Informalion SyslemiOnsile Discharge Inlonation System (EISIODIS) 

Emergency and Hazardous Chemical Inventory Forms mer II) 

Toxic Chemical Release Inventory (Form R) 

National Pollutanl Discharge Elimination SystenJDiiarge Monitoring R e p r t  

Polychlorinated Biphenyls (PcB) Inventory 

Resource Conservalion and Recovery Act Groundwater Monitoring Report 

Monthly Environmental Monitoring Report 

Site Enironmental Reporl 

Groundwater Proleclion and Monitoring Program Plan 

Background Geochemical Characterization Report 

& E E g u m g  

EPA Annual 

DOE Annual 

Annual 

EPA Annual 

EPNCDPHE Monthly/ 
Annual 

EPA Annual 

EPNCDPHE AnnuaV 
Quaneriy 

County/Cily Monthiy 

DOE Annual 

DOE Annual 

EPNCDPHE Annuat 

C 

DOElEPAlCDPHU 

a Reports on major.environmental programs prepared on a periodic basis 
b. EPA . Enrironmenlal Protection Agency: DOE . Departmenl 01 Energy: CDPHE . Colorado Department of Public Heallh 

and Environment: Counly . Jellerson: Cilies . ANada. Broomfield. Westminster. Denver, Boulder. Northglenn. Fort Collins, 
Thornlon 

JeHerson County Emergewy Planning Committee 
Boulder County Emergency Planning Committee 
Rocky Flats Fire Departmenl 

d Final Annual Report was submined in Seplember 1993: no additional reports are planned 

6 .  Colorado Emergency Planning Commission 

Table 1-2 
Primary Compliance Standards and Applicable Regulations 

for Environmental Monitoring Programs 

ponitorina Prwram 

AIR 
Effluent Air 

Nonradioacliie - 
Ambient Air 

Radioadwe 
Ambient Air 

SURFACE WATER 
Surface Waler - 

Communrly Water 

JROUNDWATER * 

Qmliance Standards 

Standards lor Performance for New Stationary Sources (40 CFR €0) 
National Emission Standards lor Hazardous Air Pollutants (40 CFR 61) 
Colorado Air Guality Control Regulations 8, ffi. #7. #8. and 115 (5 CCR 1 001) 
General Environmental Protection Program (DOE Order 54W.I) 
Environmental, Safety. and Heallh Program lor Department of Energy Operalions (DOE Order 5480.16) 

National Ambient Air Qualily Standards and State Implementation Plans (40 CFR 50). 
Requirements for Preparation. Adoption. and Submittal of lmplemenlaliwn Plans (40 CFR 51) 
and Appmval and Promulgalion 01 Implementation Plans (40 CFR 52) 
Colorado Air Quality Control Commission Regulations 11. R. W. and #E (5 CCR 1001) 
Colorado Air Pollution CMId and Prevention Ad. 1992 (25 CRS. Article 7. Part 1) 
General Environmenlal Protection Program (DOE Order 54W.t) 
Environmental. Safety. and Heallh Program for Department 01 Energy Operations (DOE Order 54W.lB) 

General Environmental Protection Pmgram (DOE Order 54W.i) 
Environmental. Salety. and Heallh Program lor Department of Energy Operations (DOE Order 5480.lB) 
Nalional Emission Standards for Hazardous Air Pollulanls (40 CFR 61, Subpart H) 

Clean Water Act 
Nahnal Pollulanl Discharge Elimination System (40 CFR 122 and 125) 
Discharge of Oil (40 CFR 1 I O )  
Oil Pollution Prevention (40 CFR 112) 
Critelia and Standards for the Nalional Pollutant Discharge Elimination System (40 CFR 125) 
Oil Pollution Prevention Acl 
Federal Inseetidde. Fungicide. and Rodenlicide Act 
Federal Factlilies Compliance Agreement 
Colorado Water Ouality Control Commission Surlace Water Standards (5 CCR lo00) 
General Environmenlal Protection Program (DOE Order 5400.1 . Chapters II. Iv) 
Environmental Compliance Issue Coordination (DOE Order 5400.2) 
Environmental. Salely, and Health Program ior DOE Operalions (DOE Order 5480.18 
Radialion Protection tor Occupational Workers (DOE Order 5480.11) 
Radialion Protection of the Public and the Environment (DOE Order 5400.5 . Chapters I, II) 
General Design Requirements (DOE Order M30.1A) 
Interim Measurdlnterim Remedial Action Moniloring and Control 
Interagency Agreement 

National Interim Primary Drinking Water Regulations (40 CFR 141) 
Cobrado Primary Drinking Water Regulahns (5 CCR lCW) 
General Environmental Protection Program (DOE Order 54W.l) 
Environmental, Safely, and Health Program lor Department of Energy Operaliwns (DOE Order 5480.10) 

Comprehensive Environmental Response. Compensation, and Liabilily Acl(42 U.S.C. 9601) 
Resource Cometvation and Recovery A d  (42 U.S.C. 6901) 
Colorado Hazardous Waste Management Act (25 CRS, Article 15) 
General Environmental Pmteclion Prcgram ( W E  Order 54001) 
Environmental, Salely, and Health Program lor Departmen1 01 Energy OperaIjons (DOE Order 5480.1B) 
Colorado Water Ouality Control Commission Groundwater Standards 
Agreement in Principle to Sample Boundary Wells. 

Inrmducrion .... .~ _ _  
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Table 1-2 (Continued) 
Primary Compliance Standards and Applicable Regulations 

for Envlronmental Monitoring Progroms 

SOILS Uniled Slates Atomic Energy Commission. Rocky Flab Planl. 1973 Environmental SurveUnce 
Summary Report 
General Environmenlal Proleclion Program ( W E  Order 54W.t) 
Environmenlal. Salery, and Health Program lor Department 01 Energy Operalions (DOE Order 5480.18) 

Radialion Proleclion 01 Ihe Public and the Environmenl (DOE Order 5400.5) 
General Environmental ProlecWn Program ( W E  Order 54W.t) 
Environmental. Safely, and Health Program lor Department 01 Energy Operalions (DOE Order 5480.lB) 

* 

* 

- RADIATION DOSE 

ALL PROGRAMS * Oualily Assurance Requiremenlr ( I O  CFR 830 20) 

References 

I -x 
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2.0 COMPLIANCE SUMMARY 

2.1 REGULATORY OVERVIEW 

Hislorically, a11 Rocky Flals operations were 
governed by Ihe Atomic Energy Act. h e  
Depanmeni of Energy Orgniiizalion Act. i ind 

the Energy Reorganization Aul. These feclcral 
staIutcs sti l l  rcguliiie defense- and nuclc;ir- 
rel;ited aclivilies iil DOE l i ici l i l ics and :ire ;I 
source of authority for the proinulgarion of  
Secretiiry of Energy Notices. DOE Orders, and 
lederal regulations drafted hy DOE. However. 
since the suspension of plutonium operalions 
at the Site i n  10x9 and h e  subsequent c1i;inge 
i n  niission from nucle:ir weapcins production to 

environinent;il cleanup ;ind conversion 10 

alternalive henelicial uses, environmenlal laws 
have become a major driver for Site planning and operations 

The principal :igencies respmsihlc: lo r  enforcing and overseeing cii\'iroiiiitciit;II 
requirements at Rocky Flats include Region Vlll t i f  EPA ; i n J  CDPIIE. 'l'he~c ;iycncics 
issue perinits. review compliance repons, panicipitc in joint iiiiiiiitoriiig pro~rms ,  
inspect the thcililics and operations. and oversee cti i i i i~Ii; i~~ce \villi :iiq)licihlc 
regulalions, orders. and agreements. DOE. through compli;iiicc audits ;ind i ls dircclives 
to licld ol'lices. initiates and assesse. lions 10 nieet environnient;il rcqiiirciiieiits. 

This section suminarizes the activities conducled to  verify 111at Rocky f l a t s  is in  
compliance with federal mid slate environniental protection s~;i~iitcs ;uid ;issoci:ited 
implementing regulntions. The enviruniiicn1aI compli;ince aclivilies cnconi~xiss 
several basic elements which ;ire illustrated in Figure 2. I- I .  I%ch ~ i l ~ h e s c  ~I~IIICIIIS. 
i n  various combinations and degrees of applicatiun. c:in he found in  the iiidividu:il 
environniental conipli;ince systems in place ;it Rocky Fhls and are evidence 0 1  h e  
cciniiiiitnienl to coinply wi th ;ill applic;ihle eii\, ir(~ii i i iei i l~il SI;IIIII~S. reguhtioiis. 
Executive Orders. DOE Orders, and compli:ince agreeiiiciits with 13% ;ind s t a w  
agencies. More detailed information on the programs :inJ activities conducted hy the 
Site are found in later sect~ons of this repon. 

2.2 CLEAN AIR ACT 

The I'edcriil Clcliii A i r  Act (Cr\A). 
( C A A A )  0 1  1990. seis sl;iiidards ( 1 1  pcrforiu:iiicc li)r source?, 11i;i1 gcner;i~e :iir 
pollutanls and cslahlislics aiiihicnl air qu:ility sl;ind:irds IO eiisurc protectioii of puhlic 
hcalth and the cnvirciiiiiiciit. T h e  federal regtila~~iry :iycncy ( 1 1  ;iiitliiirily is 1110 13'A. 

iniendcil hy the Cle:in r\ir /\el A I I I~ I I~ I I I~ I I IS  
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(Process Outputs and Activities) 
.Standards 
.Laws 
*DOE Orders 
*Best Management 
Practices 

-Policies 
-Level 1 Procedures 
Management Plans 
.Program Descriptions 
.Permits 

-Plans (lower level) 
-Procedures (Levels 2.3.4. 

*Training 
.Actions 
*Manuals 
Community Relations 
.Shift 8 Operations Orders 

'Sell Evaluations 
'Audits 
*Assessments 
-Inspections 
-Surveillances 
*External Oversight 

Standard Operating Procedure) 

*Revise procedures, 

'Plant ActionTracking System 
-Occurrence Reporting and 
Processing System 

*Issues Management 
.Verification 
Sitewide Corrective Action 
Program 

policies. plans 

*Revise procedures 
policies. plans 

*Revise training 
-Tracking and lrending 
.New policies, plans, 
procedures 

i 

Figure 2.1 - 1. Environmental Complionce Process Flow 

2-2 

I States may administer and enforce C A A  provisions by ohtaining EPA approval o f  a 
Stale Implenientation Plan (SIP). Colorado was granted such CAA primacy by EPA 
for air pollutants other than radioactive materials. The I992 Colorado Ai r  Pollution 
Prevention and Control Act established Co1or:ido.s program o f  air pollution control. 
with implementing regulations promulgated by the Colorado Ai r  Quality Control 
Commission (CAQCC). 

National Emission Standards for Hazardous Air Pollutants (NESHAP) govern 
radioactive and other hazardous air pollutants. The Ai r  Pollution Control Division 
(APCD) o f  CDPHE was granted authority by EPA to regulate CAA-identified 
hazardous pollutants including NESHAP for beryllium. mercury. vinyl chloride, and 
asbestos. as well as the 1990 C A A A  Title 111 listed hazardous air pollutants. 
Authority to regulate radionuclides remains with EPA 

Since 1989, NESHAPS have limited the radiation dose to the public from airborne 
radionuclide emissions from DOE facilities to less than 10 millirem per year 
(mrenllyr) effective dose equivalent (EDE). A compliance report with dose 
calculations covering the previous calendar year i s  due to EPA by June 30 of each 
year for the previous calendar year. The I904 report showed an EDE to the public of 
0.08 to 0. I mrem from radiologically contaminated soil and building emissions. 
Dose calculations for the 1994 calendar year are provided in  Section 6 ,  Radiation 
Dose Assessment. 

During 1994. the EPA determined that Colorado must have authority to implement 
and enfurce the provisions o f  the radionuclide NESHAP when issuing Federal C A A  
Title V Operating Permits to any major source subject to the radionuclide NESHAP. 
This wil l  require the development o f  a Colorado radionuclide NESHAP prograni 
through adoption o f  new state regulations. The CAQCC must finalize all regulatory 
actions on this issue prior to  November 1996. 

CAQCC Regulation No. 3 

Enforcement and implementation o f  air regulations concerning nonradionuclide air 
pollutanl emissions have been delegated by the State to CDPHE. APCD. The 
CAQCC Regulation No. 3 estaihlishes regulations that govern air emission inventory 
reporting and air permits. No Notices o f  Violations (NOV) were issued to the Site in 
I994 for violations of state regulations for sources of nonradionuclide air pollutant 
emissions. A i r  Perniit conditions were not exceeded by any permitted source. 

Air Pollutant Emission Notices (AI'ENs) - Under the provisions o f  Regula~ion 
No. 3. APENs niust be submitted to CDPHE for any existing or new source of air 
pollutants from which regulated air pollutants are emitted above levels specified in 
Regulation No. 3. APENs provide source-specific data. the quantity and conipnsition 
o f  the air emissions generated from source operations, and support infonnation for air 

C~~mpli i ince .yummaq 2-3 1 

7- ^. "- 
- 



z 
i 

7 
P I  



. Novcinhcr 1994 indicating that the Site was ohligated to submit a permit application 
prior to J;inu;iry I. 1996. The OPA must he suhniittcd to hoth CDPHE. APCD and 
I’PA for rcgulattxy rcview. During the rcview process the Site wi l l  operate under 
ttmiisi t im;i l  status known as the Permit Application Shield. Once issued. the 
Operating Permit is valid for a term o f  five years. 

I h r i ng  1904. p h s  were devclopcd and an extensive effort initiated to identify and 
rcsolve the issues associatctl with the prepari$on of the permit application. The OPA 
wil l  he a comprehensive Site permit that wi l l  describe intended operating regimes and 
cniission levels. applicahle air pollution control requirements. applicable regulatory 
requirciiicnts. current compliance statuses. future compliance activities. and reporting 
rcquirenicnts for each emission unit. Work on the OPA Development Project 
occupied the majority of 1994 and wi l l  extend through calendar year 1995. 

A sitewide compliance program should be developed that wi l l  describe the actions 
required for each environmental unit to demonstrate regulatory compliance with 
OPA. This will include record-keeping requirements. emission monitoring 
conditions, control technology needs. and data quality control and assurance 
procedures. Ilocunientation descrihing this compliance program must be submitted 
as part of the OPA. 

CAQCC Regulation No. 8 

CAQCC Regulation No. 8 implements NESHAP Cor nonradioactive hazardous air 
pollutants (HAPS) in ColorxJo. Work standards. eniission limitations. and ambient 
air stmidards for HAPs are specified i n  this regulation. Potential HAPs at the Site 
include ashestos and beryllium. Asbestos was used as insulation in older Facilities 
and i s  handled according to NESHAP regul;itions during demolition. renovation, or 
disp(isiil. Ik ry l l ium was regularly machined at Rocky Flats prior to the suspension o f  
iuanuf:icturing operations i n  1989. The emissions standard i s  10 grams (g) of 
berylliuni over ;I 24-hour pcriod. Beryllium eniissions did not exceed this standard in 
1994 (see Scction 3.2. Air Monitoring). 

I leryl l iuni ENluent Monitoring and Analysis Program - Suspended plutonium and 
beryllium niiinul‘acturing operations have not resumed since the curtailment of 
prtvJuction. :ind the existing Beryllium monitoring program should be realigned to 
niatch current Sitc needs. During IY94. successful discussions were held with 
CIII’HE. APCI) to identify needed changes to the eflluent program which include 
discontinuing sanipliiig where there is no potential for release and the continuation of 
sampling where the potential may exist. It  is anticipated that CDPHE. APCD wil l  
pr!ividc linal nsscssnicnt and approval of changes in early 1995. 

. .. . . - -..-_. . . 

ompliance 

Ro& Flors E w i w n m r w d  TerAnrdn~? Sire 
Sirr E ~ ~ ~ ~ , ~ ~ f ~ , ~ , ~ , ~ i ~ , i l  R q w r / , f i w  IYW 

A i r  Toxics Program - CAQCC Regulation No. 8 was revised in  Dcccniher 1994 t o  

incorporate the requirements of the 1990 Federal C A A A  Title 111 Air  Toxics Program. 
Under the new air toxics program. :I l i s t  o f  189 HAPs was established for regulation, 

HAP emissions wil l  be through standards to be set for categories of sources that emit 
HAPs rather than for the pollutants themselves. Standards promulgated prior to 1990 
under the NESHAP program wil l  generally remain applicable until they are reviewed 
and revised. 

Thi. s l is t  ’ .  ’ includes all o f  the HAPs regulated under the NESHAP program. Control o f  

CAQCC Regulation No. 15 

Reportahle Refrigerant Losses - CAQCC Regulation No. I S  requires the reporting 
of catastrophic losses of  refrigerants. “Catastrophic loss” i s  any loss of refrigerant 
from registered equipment that i s  50 percent or 200 pounds of the equipnient‘s 
charge. whichever is less. Refrigerant losses from registered chillers were rcportcd to 
CDPHE in April and July 1994. Leaks on chillers AQD 708-002 and AQD 708-003 
were discovered and repaired i n  April 1994. In July and August 1994. 1.125 pounds 
of Freon-500 were added to chiller AQD 374-001 following niaintenance to get the 
chiller running. The chiller was not i n  operation when i t  was registered with CDPHE 
in  November 1993. Records indicate that these losses resulted from slow leaks over 
time and should not he categorized as “catastrophic losses.” 

Stratospheric Ozone Protection - CAQCC Regulation No. IS incorporates 
requirements from 40 CFR 82. Subparts B and I:. The other subparts apply to the 
Site but are implemented by EPA since they h w c  not hcen included in  CAQCC 
regulations. A summary o f  ozone depleting suhstances (OD3 used at Rocky Flats 
and the compliance activities related to stratospheric ozone protection regulations arc 
provided in Tahle 2.2-3. 

Ozone Depleting Suhstances Phaseout Activities - In August 1994. a CFC 
RetrofitlConversion Team composed of representatives from several Site departments 
was formed. The team is tasked to develop. maintain. and implement an ozone- 
depleting substance retrolitlconversion plan to eflectively and efficiently guide Rocky 
Flats through the retrolitlconversion process. 

Summar\. .~ . .  
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l h e  198') Agreement in Principle (AIP)  hetwccn DOE and CDPHE estahlished 3 

\iroccdurc \vherchy tlic Site would provide CI>PHR with split samples of  water 
proposed l i i r  tlisch:irge f r~ in i  the tertiiin:il ponds to  :illow CDPHE to  s s e s s  the 
"sali-ty" (11 ;I discharge. When CDPHE makes i t s  assessment and gives concurrence 
l i i r  tlisch;irgc. p(ind waters are routed through the Broomfield Diversion Ditch to 
Walnut Creek d(twnstre;ini o f  Great Western Reservoir. Although the AIP expired 
Scptcnihcr 30. lW4.  and i s  hcing rcnegotiiited. Rocky Flats continues lo comply with 
i t s  provisions. 

The NPIIES pcrinit rccoinnicnds. as a Best Management Practice (BMP). the 
ni;iiiitcn;iiicc of' lcrtiiiiiiil pond water levels at a miixinium o f  IO percent o f  capacity to 
;dlow suflicicnt stor;igc volume for spill coiitaiiiiiicnt and flood control. Because o f  
inherent del;iys c:iuscd hy concurrent sampling and analysis and cnntinuing storage 
o f  inllciws. Ponds A-4. B-5. and C-2 often hold more than IO percent of pond 
capcity. 

Thc discovery in IY89 o f  hcrhicides in Pond C-2 resulted in the termination of 
discharge through the outlet valws. Herhirides are not now found in Pond C-2. 
Rocky Flats suhiiiittcd ;I valve test plan to CDPHE and the municipalities. On the 
rccotiiiiiend;iti~in ol' CDPIiE atid the surrounding municipalities. Rocky Flats 
Iircp;ircJ a "waiver request" to temporarily suspend the valve testing requirements. 
Response from the Office o f  the State Engineer had not yet heen received by year's 
end. 

During 1994. signilicant progress was made on the conipliance plans reqiiired hy the 
NPIII:S FFCA. Accnniplishments and activities that occurred i n  1994 on the 
conipliyicc plans are provided helow. . 

(;roundwater blnnitnring Plan for the WWTP Sludge Drying Beds -The lY94 
/ h j i  F i t i d  C' , r r r r r t r / i t .wrcv Prowcriort clnd Mniriroririg Progrurn Plrot-' impleniented a 
incthod for characterizing groundwater heneath the sludge drying beds located east of 
the WWTP. The liniil phmc ofthis four-year. $I .2 million project was completed i n  
M;irdi 1YY4 and tlic E M  has heen hriefed on the results of this invcsti&iation. 

' 

Sewage lreatrnent Plant Compliance Plan - The Frdertrl Facilities Complictrice 
/\,v,zwrr(vtr Smvr,~r Tr~*rrtrrtcv/ Pltrrir Cor~rpli~oic~e P lrrrv' o f  I990 described planned 
iiiiprovenieiits k i  the WWTP neceswry to meet NPIIES water quality standards snd- 
I - I T A  criteria. Coniplctcd work includes implenicntation o f  reconimendat ions from 
d i a p n t i c  studies 01' treatment plant operations. installation of an aut!xhlorination/ 
[ lcc l l l~~r i i i~ i t i~ i i i  systeni. and ;itlditional influent and effluent instrumenta!ion. 

qc 

.* ._.. 

Other planned improvements are included in a treatment plant upgrade project 
consisting o f  three phases: (I) construction o f  a mechanical sludge drying system, 
which was ready for routine operations in December 1993; (2) electrical 
improvements. construction o f  an addition to the existing hboratory building, 
upgrades to existing structures and equipment, and additional chemical storage which 
hegan in 1994 and are expected to he completed in 1996; and (3j construction o f  
additional inlluent and effluent storage, modification o f  the existing plant to provide 
for nitrification, and construction o f  a new denitrification system. The final scope 
and schedule of the third phase wi l l  he addressed in the renewed NPDES permit. 

Chrnmic Acid Incident Plan and Implementation Schedule - These documents 
were prepared following an unplanned release o f  chromic acid solution from 
Building 444 in  1989, and are intended to reduce the possibility and impact of future 
spill events. The Drain Identification Study wil l  identify all connections to the 
WWTP and the Tank Management Program will provide a comprehensive inventory 
and inspection of all the above-ground storage tanks on the Site. Work initiated in 
1992 was 70 percent complete by December 1994. 

Spi l l  Prevention Control and CountermeasuredBest Management Practices 
Plan - The Spill Prevention Conlrol and Countermeasures/Best Management 
Practices Plan (SPCC/BMP) is a compilation o f  existing facility improvements. 
operational procedures. policies, and requirements for control o f  hazardous substance 
and oi l  spills. The current SPCClBMP Plan was updated i n  September 1992 to meet 
the triennial review requirement. An Oil  Pollution Prevention Plan was completed in 
1994 to meet the requirements o f  the Oi l  Pollution Act ol' 1990. Storm Water 
Pollution Prevention Plan (SWPPP) provisions are expected in the renewed NPDES 
permit; a draft SWPPP was initiated in 1994. 

Storm Water Permit Application - Rocky Flats submitted the required NPDES 
storm water permit application i n  1992. Prior to the application, six storm water 
monitoring locations were established to provide storm water quality information for 
runoff (hat leaves the Industrial Area of  the Site. Automated sampling equipment 
w a ~  installed to characterize the runoff, while data loggers collected the stored flow 
information at each monitoring location. Rocky Flats received the draft storm water 
requirements i n  February 1994. 

I 
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Colorado Water Quality Control Commission Water Quality Standards 
' , 

Surface Water - Effective March 1990. the CWQCC resegmented Rig Dry Creek 
and revised use classifications and water quality standards for Woman Creek, Walnut 
Creek. Standley Lake. and Great Western Reservoir. Woman Creek and Walnut 
Creek are the Site's principal drainages. The CWQCC established goal stream 
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standards for Segment 5 of Big Dry Creek (tributaries from source to Ponds A-4, B-5, 
and C-2) and stringent stream standards for Segment 4 of Big Dry Creek (from pond 
outlets to Standley Lake and Great Western Reservoir). "Goal" standards indicate 
that the walers at present are not fully suitable for classified use and that a temporary 
modification for one or more of the underlying numeric standards was granted. 
Stream standards were adopted for organic and inorganic chemicals, metals, 
radionuclides, and cenain physical and biological parameters. 

Subsequently. Rocky Flars requested an extension of the goal qualifiers and 
temporary modifications and asked the CWQCC to revise the site-specific organic 
stand;irds to achieve consistency with the statewide numeric standards for organic 
chemicals. The CWQCC rejected the proposal to continue the narrative ambient 
modifiers for 3 addition:il years. and instead agreed to impose Segment 4 standards 
on Segment 5, but with temporary modilicalions for nine parameters. The CWQCC 
did accepl several additional modilicatiuns to Segment 4 and 5 standards put fonh by 
Rocky Flats to make the specific standards consistent with statewide standards for 
organic constituents. The Commission also adopted a standard for heryllium. These 
iictions became final iii March 1993. 

1 

In April 1994, CWQCC extended the temporary modification for radionuclide 
paranieters on Segment 5 to allow the scheduled statewide and Rocky Flats 
site-specilic radionuclide hearings to proceed hefore the temporary modification 
expires. The Cornhission also rescheduled the additional matter of standards and 
classil'icalion of Segments 4 and 5 for April 1995. 

Grnundwater - 111 March lY91, the CWQCC adopted sile-specific slandards and use 
clitssilications for the groundwater underlying Rocky Flats. This legtilation 
(5 CCR 1002-8, Section 3.12.7) 
Use Quality. (2) Agricultural Use Quality, and (3) Surface Water Protection. 

The designation of  the alluvial groundwater as "Surface Watcr Protection" was 
intended to ensure that the groundwater capahle of inlluencing surface water qunlity 
in Womnn and Wiilnut Creek was ilcsignatetl with a protective use clnssilication uiili l 
the project for the perinanent diversion of Site surface water around St;indley Lake 
and the replaccmcnt of water frorn Great Western Reservoir is coniplcted. 

C1;issific;itions lor groundwater occurring i n  the underlying Ar;ipahoe and 
I-arunie/Fox l l i l l s  heilrock ;iquifcrs ;ire not spccilically given in the rcguliitiun. 
although i t  i s  cIc;ir that the uiicoiilinctl portions of these aquifers ;ire considered t o  he 
pari til' llic slinlh~w grouiitlw;itcr. and w~iu ld  therefore, have the sume classilicntions 
iis the ;illuviiil groundwater. The deeper. coiiliiicd portions d'tliese aquilers a1 
Rocky Flats tire iwt consitlsred to  he hydrnulically conncctetl t o  surfacc water, and 
;ire no1 nicii~ioned in the rcgiil;ition. 

i f ies  the alluvial groundwater as ( I )  Ilomestic 

In 1994. a comprehensive programmatic evaluation ( 1 1  [lie grouiitlwater prcigr;iiii at 
the Sire was complctcd. This repon' was the resulr of ;I self-iiiitiatcd. indcpciidcnt 
assessnient of the program with respect to 34 specilic criteria enconipossing the 
requirements of RCRA. CERCLA, and DOE Orders. The repon discusses each 
criterion and related lindings and reco1iiiiiend;itions in detail. Atlilitiiinally, the 
I994 Dri@ F i r i d  C;rorriidiwrcr Pnmwiori irrril M(rrtiioriri,q l'ro,qr(rrit P h i '  provides a 
detailed discussion of the groundwater progrim conipliance stiitus and ;I current 
progress repon on the effons to address the results ( i f  the a s s c s s ~ ~ ~ e ~ i ~ .  

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, 
AND LIABILITY ACT 

' 2.4 

The CEKC1.A and its major ;imendments (Superfund Aniendinents ;iiiO 

Reauthorization Act - [SARA)) provide funding and enlbrcemcni ;iutliority for tlie 
restoration of hazardous substance sites (at primarily inactive facilities) ;ind for 
responding to hazardous substance spills. Those sites coiitiimiii;ited hy l u s t  ;ictivi\ies 
must he investigated and reiiiediation plans developed and iinplemen~cil. l h c  intent 
of these actions i s  to minimize the release of hnzardous substaiices. pollutants. Gir 
contaminants. thereby protecting hunian health and the ciivironmeiit. The CERCLA 
requirements are ;iddressed in phases designed to investigate. reiiieili:ilc, ;urd 
coniplete the restoration of contaminated sites. These requirements gciicl.;illy rely on 
standards from a viiriety of federal and st;ite enviroiinientiil liiws and gtii1I;uice 
through the applicable or relevant and appropriate requireiiiciits ( ARARs)  pi'irccss. 

CERCLA activities at Rocky Flats are generally implenieiited through tlie l AG 
described later in this section. 

iilded to CERCI-As National Priorities L i s t  [ NI'L) in IYN. 

Any release of a haz:irdous substance in excess of the "reponable qu:iiiti[ics'' 
established under Section IO2 of CERCLA must  be reptrrtcd iiiimcdi:itcly to the 
National Response Center (NRC). SARA also provided for tlie asscss~neiit t i l  ir;iturd 
resource injury and for the recovery of natural resource d;uiiqcs uiidcr the Code <if 

Federal Regulations (CFR) 43 CFR I I .  The N m r a l  Resource I~~iiir~ige Asscssniciit 
(NRDA) i s  a key subject i n  the Menitrranduni t i l  Understanding (hlOU) signed hy 
DOE and the Natural Resource Trustees i n  Novemhcr 1994. With the approval of llie 
MOU. trustee review o f  RCRNCERCLA xtivi t ies wil l  take place :is prwided l i ir 

under the IAG. 

National Response Center Notifications 

In 1904 the NRC was notilietl ol'one release :it Rocky IXits in :icc~rrd;ince with the 
rcquircments of40  CFR 302.6. The notilicatioii W;IS m;ide on hlarch 3 I. IWJ. wlieii 
approximately 35 gall(iiis 111 decanted sol;ir poiid water was spilled l'r~iiii ii  tanker iimo 

the mads betwceii ~ h c  750 p:id and Building 23 I. The reIe:isc occurred hcc;iuse the 

L 



cap tin the transfer t;inkcr had not heen secured. The Arca Operations Manager 
confirmed that there was no  impact to the soil. The report to the NRC was made 
based on ;I conscrvntive interprctation for c:ilculating the reportable quantity o f  F- 
listed hazardous waste. 

Emergency Planning And Community Right-lo-Know Act 

The 13mergency Pl;inning and Community Right-to-Know Act (EPCRA) was enacted 
as a freestanding provision of SARA in  1986. Also known as SARA Title 111: 
EPCRA contains four major provisions. which are listed below. 

Chemical emergencies planning 

- Hazardous chemical inventories reporting 
Toxic chemical release reporting 

Emergency notification of chemical accidents and releases 

These provisions require Rocky Flats to notify state and local emergency planning 
cntitics (if the presence of potentially hazardous substances on the Site and to report 
the inventories and environmental releases o f  those substances. The intent of these 
requirements is to provide the public with information on hazardous chemicals i n  
their communities. enhance public awareness o f  chemical hazards. and facilitate 
tlevelopment of state and local emergency response plans. Rocky Flats maintains an 
cniergency preparedness document for the Sitc and conducts annual mock emergency 
rcspoiisc scenarios to determine the effectiveness of the plan and the ability o f  Site 
Iirg;iniz;itions to respond. 

ilxecutjve Order 12x56 (August 1993) required all federal agencies to comply with 
KA :ind comniitted the federal government to participation i n  the SARA 313 
c Release Iiivcntory Program by 1994. This Executive Order is aimed at full 

conipli;incc wilh SARA Title 111 and reduction o f  the release o f  17 priority chemicals 
hy SO percent hcfore the end o f  1999. 

111 1994. there were no releases o f  extremely hazardous substances or CERCLA 
Iiamrdous substances that posed a potential impact heymd the Site's houndaries and 
rcquircd notilication to thc State Emergency Response Commission (SERC). The 
Tier I I  report required hy EPCRA has been suhmittcd yearly by Rocky Flats since 
19x8. Chemical rcleascs to the environment for the reporting years 1991. 1992. and 
1'192 as suhiiiitted on f o rm R of the Toxic Chemical Release Inventory are indicated 
in Tuhle 2.4- I .  
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Table 2.4-1 
Chemicals Released to the Environment as Reported on Form R' 

mE!@ m E33 

Sulfuric Acid 12 19 
Hydrochloric acid 625 332 
Phosphoric Acid 50 

Nilrk acid 4.146 lbs. 2.960 Ibs. 3.1121bs 

'Form R is required lo be fded by Jufv 1 01 each year and repolts data for the previous year's operalims. 

Interagency Agreement 

The 1991 Federal Facility Agreement and Consent Order, commonly referred to as 
the "IAG." delineates roles and responsibilities among DOE, CDPHE. and EPA. and 
establishes schedules for completing environmental restoration activities at the Site's 
16 Operable Units (OUs). The I A G  relies on a variety o f  other legal sources for 
specific guidance on how l o  undertake environmental restoration. including 
CERCLA and RCRA. I t  also provides mechanisms for resolving issues that may 
arise among the participants during cleanup activities. A complete listing o f  all the 
IAG milestones is found in  the Interagency Agreement". and a series o f  monthly and 
quarterly Environmental Compliance Action reports document progress against I A G  
milestones.' Table 2.4-2 shows the current prioritization o f  the OUs. and Table 2.4-3 
lists the IAG milestones completed i n  1994. Section 4 o f  this report. Environmental 
Remediation. descrihes 1994 remediation activities at the Site. 

The I A G  requires that the DOE notify the public of any changes to the schedule set 
by the agreement and stipulates that,various additional measures be taken for 
improved public involvement. DOE addresses these public involvement 
commitments in the Community Relations Plan described at the end of this section. 

While many o f  the I A G  milestones have been met. the estahlished schedules for 
others have proven to be unworkable. I n  July 1994, the IAG signatories settled their 
differences over a series of 14 unmet administrative milestones. The settlement 
totaled $2.8 million. which DOE wi l l  Drovide to various environmental initiatives.a 
CDPHE and EPA agreed not to issue NOVs to DOE for any of the milestones 
covered in the agreement through January 1995. DOE. CDPHE. and EPA entered 
into negotiations i n  1994 to anicnd the IAG. No  agreement had been reached by 
year's end and the parties continue to work toward modifying the milestones. 

Compliance Siirnrnan . - 
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2.6 NATIONAL ENVIRONMENTAL POLICY ACT 

The Natinnal Envirnniiieiitiil Pnlicy Act (NEPA) applies to major federal actions that 
could :iffcct the quality of the human environnient significantly. Most actions taking 
place at the Site must have NEPA coverage under either existing or new NEPA 
docunientatinn. An envirnnniental checklist (EC) is prepared to determine whether 
each project is suhject tu NEPA review. This checklist is used to recommend to DOE 
thc iippropriate type nf NEPA docurnentation for a project. NEPA coverage may 
come from :in existing NEPA document. such as the Site's 1980 Final Environmental 
Inip;ict Statement. nr require new NEPA documentation. If  the proposed action 
hclongs to one of certain categories of actions descrihed in DOE'S NEPA 
iniplcnienting regul;itions at I O  CFR 1021 as having previously been defined as an 
;rction which dnes not individually or cumulatively have a significant effect on the 
human envirnnment. the project may be categorically excluded (CX) from further 
NEPA d~icuiiicntatitrn requirements. If DOE requires more information than is 
prnvided i n  an environmental checklist. i t  can direct that an action description 
memorantluni hc prepared. 

I f  DOE dcterniines that a project is not eligible for a CX. i t  will direct that an 
environmental iissessiiicnt (EA) or an envirnnmental impact statement (EIS) be 
prepared. An  E A  analyzes alternatives (including the "no action'' alternative) to the 
propnscc'l action. ant1 the environmental effects of the proposed action and the 
dtcrnativcs. If the EA identifies no "significant" environniental impacts froni the 
sclccted nlternativc. DOE may issue a "finding of no significant impact" (FONSI). 
cnding thc NEPA process fnr tli:it prnject. I f  a FONSI is determined not to be 
:ippn>priate. on envirnnnient:il impact statement (EIS) must be prepared for the 
project. An EIS is a more detailed analysis of project ;~lternalives and their 
cwirwmicntnl imp;icts. iuid results in a ROD. 

In lYY4. the Site's NEPA staff reviewed and provided reconimentlations on more than 
70 projects. DOE aplmved 26 CXs during the year. Three projects (Actinide 
Solution Processing. Spcci:il Nuclear Materials Consolidation. and Coniprehensive 
'frcatment and Management Plm Projects) were recommended for EAs, and work 
W:IS hegun on those documents. In addition. three other EAs initiated in 1993 (New 
S;initary Landlill. Drum Storage Facility for Interim Storage of Material Generated 
hy Environnicntal Rcstoratinn Operations. and Resumption of Thernial Stabilization 
01. Plutmium Oxidc in  Building 707) received FONSls in  1994. 

Finally. work continued during 1994 on a new Sitewide EIS. A revised notice of 
intent for tlic EIS was issued to rellect changes in the proposed action necessitated by 
changing national and international conditions. A ROD on the EIS is expected in late 
IYYh. 
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Ecological Environmental Statutes and Regulations 

Ecological Program and evaluations for the CERCLA Ecological Risk process have 
k e n  evolving since 1990. The Ecological Monitoring Program (EcMP) and the 
Natural Resource Prntection and Coniplimce Program (fnrnicrly the Resource 
Protection Program) address the statutes and reguliitions listed helow. 

- Endangered Species Act 

Migratory Bird Treaty Act 
Clean Water Act 

Bald and Golden Eagle Protection Act 
Natural Resource Damages Assessment provisions of CERCLA 

DOE Order 5400. I (General Environmental Protection Program) 
Fish and Wildlife Coordination Act 
I O  CFR 1022 (DOE compliance with FloodplairVWetlands Environniental 
Review Requirements) 
Colorado Nongame. Threatened and Endangered Species Conservation Act 
IO CFR 834 (DOE Environmental Radiolngical Protection Program) 
Floodplain Assessment. Executive Order No. I I988 
Protection of Wetlands. Executive Order No. I1990 

These programs gather qualitative and quantitative ecological and biological data to 
monitor compliance with the statutes and regulations listed ahove. Support is i~lso 
provided for strategies and methodologies related to the CERCLA risk assessnient 
process and remediation activities. 

In January 1994. Rocky Flats implemented protection procedures for threatened and 
endangered species and migratory birds. These prncedures are intended to avoid. 
minimize. and mitigate impacts to protected animals and plants. A pair of Bald 
Eagles. a federally threatened species. continued nesting attempts ;it Standley Lake in 
OU 3. The Colorado Bird Observatory. under contract to Rocky Flats. continued to 
monitor the pair's activities. The 1994 spring nesting attempt was unsuccessful. but 
the eagles returned in October 1994 and resumed courtship. Data collected during 
1994 indicated a continued increase in the number of over-wintering Bald Eigles. 
For the third consecutive year. surveys were conducted for the Ute ladies'-tresses 
orchid. a federally designated threatened species. Although Rocky Flats has suitable 
habitat for this plant. there were none found on the Site. 

In August 1994. the U S .  Fish and Wildlife Service (USFWS) was petitioned by the 
Biodiversity Legal Foundation to list the Preble's Meadow Jumping Mouse as a 
threatened or endangered species. Rocky Flats is one of  the few locations in the U.S. 
where the mouse is found and has one of the few known breeding areas. Site staff 
gathered information on the distribution and habitat requirements of this animal to 

.: 
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verify that both populations and habitat were protected. DOE has since decided to 
treat the mouse as a threatened species until the USFWS makes a final determination 
on i t s  legal sratus. 

Rocky Flats continues to participate in  the development o f  NKDA implementation 
guidelines for the Site. DOE signed a Memorandum of Understanding with the 
Natural Resource Trustees in 
November 1994. 

National Historic Preservation Act 

Preservation and management of prehistoric, historic, and culiuriil resources on lands 
adininislered by DOE are mandaled under Sections 106 and I 10 of the National 
Historic Preserviition Act (NHPA). The NHPA requires a federal agency, before 
undertaking any project, to adopt nieasures to miligate potential adverse effects of 
that project on sites, structures. or objects eligible for inclusion in the National 
Register of Historic Places. 

A sitewide arch;ieological survey at Rocky Flats was originally conducted in 1991 for 
the Buffer Zone. and a l l  cultural resources were evaluated against criteria for 
nomination to the National Register of Historic Places. The survey results were 
reponed in Citlrrrrul R~.WJII IWS CIriss 111 Sitnvy of Depuriineiir of Eiiergy, Rocky FIrirs 
P l ~ i i i i ,  Norrherii Ji,fltrsoii t i r id  Hortlder Ciiuriries. Colortido." Although no new 
archaeological dara were generated during 1994, information from the repon 
continues to be used in planning remediation and other construction activities to 
prevent damage to, or destruction of, cultural resources at the Site. 

2.7 RESOURCE CONSERVATION AND RECOVERY ACT 

The RCRA, as amended by the Hazardous and Solid Waste Amendments (HSWA), 
provides cradle-to-grave control of hazardous waste by imposing management 
requirements on generators and transponers of hazardous wastes and on owners and 
operators of treatment, storage. and disposal Facilities. The Stair of Colorado, under 
authority of EPA. regulates hazardous waste and the hazardous component of 
radioactive mixed waste at the Site. The Colorado Hazardous Waste Act (CHWA) 
establishes Colorado's program for hazardous waste management. Strictly 
radioactive wastes are regulatFd by the Atomic Energy Act of 1954, as administered 
through DOE Orders. 

RCRA Part A and Part B Permits and Applications 

KCRA regulations require existing facilities storing. treating. and/or disposing of 
haz:irdous waste to suhniii a Part A application identifying those hazardous waste 

operations. Following submittal of the Pan A, a Part H permit application i s  
submitted to the regulators including detailed infomlaticin til' [he coiisIruction and 
operation of storage, treatment. and disposal facilities. Once issued, the permit 
contains conditions that must be adhered to in order to avoid lines kind posbihle loss 
ofthe permit. In  October 1991. Rocky Flats received ils Srst Part H operating permit 
from CDPHE. 

In lYY4. one Part A perniit revision and several Part B ptxnmit inodilicalions were 
initiated andor approved. Table 2.7- I summarizes the changes m:dc tu Ih~.se 
documents during 1994. 

RCRA Closure Plans 

The RCRA closure plans identify procedures for renioving huzardous \vasle 
management units from service IO prevent hoth short- ;ind hing-term hreats tu huliian 
health and the environment. These plans describe ineasures 10 cliininatc or iiiiniiiiize 
future maintenance of hazardous waste mnnagcment unils, t u  coINrd r c l c : i ~ s  ol' 
hazardous constituents, and to close these units pcrni;incntly. Post-closure 
monitoring i s  required i f  "clean-closure" of a unit cannot hc. acIiic\*cd. 

There are approximately 700 RCRA regulhed individual units. grciupcd ;is "systems" 
under the Site's Pan A permit, that wi l l  eventually undergo closure. Closure of these 
units wil l  be accomplished as the units are no longer needed for treatnient. storage. o r  
disposal of hazardous waste. 

RCRA Contingency Plan 

The Rocky Flats RCRA Contingency Plan (Pan V I  ol'the Part H Permit) i s  designed 
to minimize the hazards to human health and the envininment from lires nnd 
explosions, or any unplanned sudden or gradual release of a haz;irduus wasle or 
hlizardous waste constituent to the environment (Le., air. soil. surface water. o r  
groundwater). The Contingency Plan was revised twice in lY94 ;is a result of Permit 
Modification Nunihcrs I O  and 2 I. The response actions outlined in the permit must 
be followed for all incidents involving a hazardous waste or materid h a t  heconies a 
hnzardous waste it discharged. In addition, notilications and repons must he 
submitted to CDPHE and EPA Region VI11 for the following situations. 

A release of a hazardous waste [ha1 results in an injury requiring more than lirsl 
aid trealment. 

A spill o r  leak of hazardous waste to the cnvironnwnt (i.e,. air. soil. or surface 
water outside of a huilding) greater than one pin1 o r  onc ptrtllld. 

* 
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Revision Rl 

Permit Mod 15 

Permit M o d  17 

Permit M o d  110 

Permit Mod #14 

Permil Mod 117 

Permil Modll8 

Permit M o d  119 

Permil M o d  120 

Permil Mod #21 

Permit Mod (22 

Permil Mod #23 

Table 2.7-1 
1994 RCRA Permitting Activity 

DATE TO 
DESCRlPllON Ex 

Consolidated Pail A lo renecl previously approved 
requesls lor change lo interim slatus 

Class 111. requesling lo train only those employees 
who are invoked in hazardous waste management 

01/24/92. 
.11/12192. 
09117/93. 
01/06/94 

Class I. reformalling all parts 01 the permit w12192 
except lor Pan It0 which was completed in M o d  #6 

Class I 8  II, revised unit numbers. additional waste 1O/OY92. 

2nd revision 

3rd revision 

codes. and contingency plan tl/tll92, 

01/13/93. 

05118/93 

El14193 Class I. incorporales Permit Mods I ,  2.3 .4 .  
6. and 7 

Class II. requesting additional storage (due Io 
excess chemicals) lor Unit 1, container stacking in 
Units 1. IO. and 15A and 14 TC to Unit 1 

Class I. incorporales changes lo the Environmental 
Resloratim Interagency Agreement milestone 
schedules in the Carredive Adion %lion 

Class 111. requesling lo add Ihe Centralized Waste 
Storage Facility lo the permined storage units 

Class 11. requesting modifications to me RCRA 
Training section 01 the permit 

Class I. requesling changes to the Contingency 
Plan SecIion 01 the permit 

Class I.  requesting changes lo the Procedures Io 
Prevenl Hazards seclions 01 the permil 

Class II. requesling permined storage lor Unit (8.04 
and conslruction 01 a metal building at Unit 18.04 

03/11/94 

12/0343 

OZjDXl2 

08116/94 

lW12194 

11/04/94 

11/03/94 

DATE TO 
@E 

01/28(92. 
revised 
11/19/92 

06/20194 

12/21/93 

06116193 

05/06/94 

1211CJ93 

04/15/94 

1 w o r n  

tW31/94 

11/07/94 

12107194 

PUBLIC 
COMMENT 
Ems 

04104/92 

NIA 

W22194 

NIA 

07/11/94 

N/A 

0612044 

tomem 

NIA 

NIA 

w26195 

APPROVAL 
DATE 

' 09/94 

TBD - mml 
recenl 

subminal to 
DOE 

01/18/94 

03123194 

01124194 

W1044 

' 01/24/94 

08/15/94 

01106mS 
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with IO occasions in 1993. The Contingency Plan Implementation Reports were 
forwarded to CDPHE and EPA Region Vlll  and descrihed the nature and magnitude 
o f  the releases, the actual or potential threat lo human health and the envirnnnient. 
and the corrective actions taken to reniediate the affected areas and/or systems. 

Tahle 2.7-2 summarizes incidents for which the Contingency Plan was implemented 
during 1994. 

CPlR 
!W.m 

94-001 

94002 

9 4 m  

94004 

Table 2.7-2 
1994 RCRA Contingency Plan Implementation 

R r r k , ~  Flu1.~ E n v i n ~ i r t n ~ v r f d  T r d i r i o / r ~ , s , .  Sifr 
Sirr E r r r i n w n r , i ~ u l  R r p w  ,Fir IYYJ 

A spill. leak. or orher release of a hazartlous waste inside a huilding that 
exceeds a reportable quantity (RQ) as defined in 40 CFR Part 302.'or 3 release 
from a hazardous waste tank system that i s  not rcnioved froni secondary 
containment within 24 hours. 

A fire that involves a hazardous waste management unit or the releasc o f  
hazardous waste. 

Situations other than those outlined above can result in the iniplemenlation o f  
the RCRA Contingency Plan at the discretion of the Emergency Coordinator. 

In  1994 the RCRA Contingency Plan was implemented on 13 occasions as compared 

G i m p l i u n r e  Summu? - - - . -  ~ 

AMOUNT 
DnTE RELEASED 

01/12/94 2 gallons 

01/27/94 IWpounds 

DESCRIPTION Q F C M i M I  

A via 01 approximalely 2 gallom 01 hazardous waste was released inlo semndafy 
mtainmenl in the NOT area 01 Building 460. Evaluation 01 the seamday 
containment revealed that a release 10 Ihe environment could have occuned. A tank 
release fepOil was also issued due to the rmssible release 01 hazardous waste Io the 
environment. 

A release of IhoMline (Wol) was discovered in a paint locker in Building 551, The 
waste generator used Oil-On lo absorb 5 gallons of Ihe liquid without mixing the 
material. Due lo lhe possibilrly of tree liquid in the wasle. the RCRA Gmlingency 
W n  was implemented as a precaution because the waste had been placed in the 
landfill. Any free liquids must be maMged as hazardous waste due to the 
characteristic 01 gnilabilily. 

During a translei. approximalely 50 gallons 01 prccess aqueous k a r d o u s  waste was 
released lrom a Range on the 6 M a q e  side of pump W1A in Building 374. 

A lransfer pipeline coupling separated causing a release lo the soil 01 approximately 
203 gallons of sudace water conlaminated with hazardous waste in the area 01 OU2. 
An additimal6.200 gallons 01 sufiace Water conlaminaled wilh hazardous waste was 
released back into the culledhm weir. 
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Federal Facility Compliance Agreement for land Disposal Restricted 
Waste 

The Fcder:il Facility Compliance Agreement (FFCA I I )  for Land Disposal Restricted 
(LDR) wastes superseded FFCA I and was signed hy DOE and EPA on  May I O .  
I Y Y  I. FFCA I I  w:is etitcred into by DOE and EPA to provide a two-year period for 
DOE to develop thc physical and ;idniinistrative controls necessary to demonstrate 
compli:ince with the I J I R  portions of  the IiSWA o f  1984. regulations found in 40 
CFR ZhX. aid the :ipplicahle Colorado state law for Rocky Flats. The LDR rules 
identify Iiaz;irdous wastes that are prohibited from land disposal and prescrihe 
coiitiiiiiiniiiit levcls and treatment standards that must he met hefore restricted wastes 
may he Innd-disposed. 

Although FFCA II expired on  May IO. 1993. Rocky Plats i s  implementing programs 
iiiitiiited under FFCA I 1  lo achieve LDR compliance and to estahlish the haseline and 
fr;inicwork required for compliance with the Federal Facility Compliance Act 
(FIT Act) o l  IYY?. Rocky flats i s  pursuing the requirements o f  FFCA I 1  as if i t  were 
s t i l l  in effect and i s  iniplementing programs initiated under FFCA I I  to achieve LDR 
compliance. Progress toward compliance achievement i s  reported annually i n  the 
Site‘s LDR Progress Report and the 1994 achievements are described in  Section 5. 
W;istc Maniigenient. ol th is  1094 Site Environmental Report. 

Site lreatment Plans - The Draft Plan. suhmitted i n  August 1994. focused on 
itlenfifying prcfcrred options for treating the Sife’s mixed wastes. wherever possible, 
:is well as prnposcd schedules for constructing capacity. The options presented 
rcpresentctl the Sire‘s hcst jutlgment o f  the available information and the preferences 
0 1  the states involved. Each versitrn of  the plan has reflected discussions among 
states. ;is well as site-specific input from the regulatory agency and other interested 
parties. I t  is fhc intent o f  DOE that this iterative process. with aniple opportunity for 
input and discussion. wi l l  facilitate approval o f  the Final Proposed Site Treatment 
Plan and issuance of the compliance order required hy the FFC Act. The goal o f  
DOE i s  to have all plans and orders i n  place by Octoher 1995. 

2.8 SAFE DRINKING WATER ACT 

The Safe Drinking Water Act (SDWA) establishes primary drinking water standards 
lor wafcr delivered hy a public water supply system. defined as a system that supplies 
drinking watcr t o  either I S  or more connections or 2S individuals for at least 60 days 
per yew. The water supply system at Rocky Flats meets these criteria and is termed a 
ii~,nccinitiiiinify. nontr:insient system because persons who use the water do so on 4 
daily hiisis hut do not live on the premises. The SDWA i s  implemented in Colorado 
by thc Colordo I’riniary Drinking Water Regulations. Rocky Flats i s  i n  compliance 
with ;ill drinking water standards. 
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Drinking water for the Site i s  ohtained either from Ralston or Gross Reservoir and 
once i t  passes the perimeter. is  piped to the treatment pl;int. Drinking water is 
monitored periodically for various water quality parameters including primary and 
secondary water contaniinants. inorganics. VOCs. and riidionuclides. Results of these 
analyses are reporfed to CDPHE weekly. monthly. quarterly, and annually depending 
on the type o f  analyses performed. A complete description o f  the Drinking Water 
Monitoring Program a1 the Site i s  provided in the 1092 Environmental Monitoring 
Plan.“’ 

2.9 TOXIC SUBSTANCES CONTROL ACT 

The Toxic Suhstances Control Act (TSCA). administered by the EPA. addresses 
potential risks associated with the manulacture. use. and handling o f  toxic 
suhstances. TSCA supplements sections o f  the CAA. the CWA. and the 
Occupational Safety and Health Act (OSHA). Compliance with TSCA at Rocky 
Flats i s  directed at management o f  polychlorinated hiphenyls (PCBs) and 
containerized waste asbestos from abatement projects. 

In 1994. approximately SO cubic yards o f  so i l  and concrete contaminated from past 
transformer leaks in a PCB remediation area on the south side of Building 443 were 
shipped offsite for disposal. PCB contamination at concentration levels of 230 ppni 
PCB were removed and remediated to levels o f  less than 4 ppm PCB. The area was 
released to plant services for installation of  a new non-PCB transformer and 
substation. 

The Site manages three PCB storage areas that contain radioactive PCB wastes which 
cannot be shipped oflsife heeause there are no  DOE or commercial facilities able to 
accept such waste for disposal. Rocky Flats and EPA Region V l l l  negotiated a Draft 
Compliance Agreement i n  1993 for continued storage o f  these wastes until offsite 
disposal can he accommodated. The Draft Compliance Agreement was approved hy 
DOE hut approval by EPA Region Vlll  is s t i l l  pending. In 1994. DOE and EPA also 
negotiated a National Draft Compliance Agreement for PCB/r:idioactive waste 
storage. which when ratified, wi l l  apply to all DOE sites and wi l l  supersede any 
regional agreement at Rocky Flats. 

Two PCB transformers currently managed by the Site are in compliance with TSCA 
regulations and are in service and operational. One o f  them i s  heing replaced hy a 
non-PCB transformer and. after removal, wi l l  be shipped for disposal i n  1995. 

‘ 
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2. IO OTHER MAJOR ENVIRONMENTAL ISSUES AND ACTIONS 

Agreement in Principle 

The 1989 AIP between DOE and CDPHE comniits DOE to an expanded 
environmenial monitoring program ai  Rocky Flats, to eleraled cleanup a[ 
SOIIIC cuntaminated areas. and to the implementation of  several initiatives for 
achieving a more comprehensive environmental management system. Programs and 
projects put in place under this agreement include the air emissions inventory (see 
Section 2.2. Clean Air Act). concurrent sampling of pond discharges (see Seciion 2.3. 
Clean Water Act). and dose reconstruction studies conducted by CDPHE. Although 
the agreement expired in Sepiemher 1994 and i s  being renegoiiated, Rocky Flats 
coniinues to comply with its provisions. 

Local Communities Water Diversion Agreemeni 

DOE and the cities of Broomlield and Wesiminster signed the I ~ x a l  Coninunities 
Water Diversion Agreement on Ociober 23, 1990. The purpose ofthe agreement is to 
isolate Rocky Flals elllueni and runoff io ensure ihe water frnm the Site circumvents 
the drinking water supplies of Broonilield. Westminster, Nonhglenn, Federal Heights. 
and Thornton. Through a grant from DOE, Broomlield is replacing Great Western 
Reservoir :IS i ts  drinking water supply, and Westminsier i s  consiruciing a diversion 
system around Standley Lake. 

Special Assignment Team 

The originol visit of  a special assignment leani (Tiger Team) in 1989 provided an 
independent audit of Ruckwell operations and practices ill Rtrcky Flats after an 
investigaiion hy the Justice I)epartmenl which led to a letleral grand jury 
investigation. Results of the 1989 Tiger Team audit" were answered by ihe successor 
coniractor. EG&G. i n  P document ihai outlined 93 separaie aciions io address the 
IY89 lindings." Progress of these action plans is descrihed in reports submitted to 

DOE each quarter." 

Over 200 siihtasks have hecn initiated io carry nui ilie 93 action plans. Each subtask 
is monitored and tracked in the Plant Action Tracking Syste~n (PATS),which i s  
mannged by the Comniitments Management I)epartment. The status o f  these tasks. 
as of March 2. 1994. and s t i l l  subject to DOE closure acceptance, is shown in 
Table 2.10-1. 

In 1993. a second 17-mcmher DOE Progress Assessniet1t Teani outlined nine 
coiiccrns i n  management systems and twu concerns in safeiy and health programs. 
A l l  ol'thc issues have corrective iiclion plans in progress (also shown helow). A 
Cornprclwiisivc Inspection Team visit i s  scheduled fur March 1995. 

c 

I 
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Table 2.10-1 
Corrective Action Plans 

1989 TIGER TEAM 
ACTION PLAN 1993 TIGER TEAM 

STATUS 24!ms& PCTION PLANS 

Venlied Closed 
closed 
Completed 
On Hold 
Dehnquenl 
Releienced 
Re@ened 

CanCeled 
Total 

Open 

61 
141 
42 

5 
2 
2 
5 

12 
10 

280 

0 
0 
8 
0 
0 
0 
0 
3 
3 

14 

Public Participation 

Public interest i n  Site activities is expected to remain high during ;dl p1i;isc's of ihr 
cleanup ellurts. DOE i s  committed to providing the surrounding coiiiiiiunities and 
stakeholders with opportunities for input into the decisions tha t  will hc iliade 
regarding the ultimate clc:~nup and disposition ol' Rocky Flats lacililics :~nd  land. 
Since the early IY7Os. monthly public meetings have hecn held IO exch;inge and 
,compare eiiviroiinieiital monituring information iiidcpcndently g:ithercJ hy tlic stiitc, 
local municipalities. and R w k y  Flats." 

A Community Relations Plan, updated in 1994. outlines s c v e ~ ; ~ I  objectives t o  

increiise stakeholders' undersinnding of ihe environmental ;ind w;iste inanagenvxt 
programs. and encourages and enhances their roles in thc decision-making process 
Major ohjeciives of the plan include providing h e  comtnuniiy with xcurate and 
timely information ahout environmental cle:in up and restor:itiwi: est;ihlishing 
communication and public involvement vehicles that allow st;tkeholilcrs' concerns 
about planned actions to  be heard and considered hy decisioll-nlakil~g autliorities; 
and complying with federal and state envir~iniiisiiral laws. 

During 1994. many tools were employed t o  achieve Ihese ohjcctives. Qu:irterly 
puhlic inlimnation meetings to discuss environment;~l and w;iste ni;ln;lgenleni 
.activities were held. as agreed upon in the IAG of 1991. 111 ;iddiiiw, ill le:~si one 
puhlic meeting was held monihly io provide st:ikeholtlcrs with information on a wide 
range of topics such as thc Secrelary's Openness Initiative. work force restructuring. 
Sile econoniic developmcnt. and straiegit. Ihni i i i ig. :IS wel l  ;is currciit cnvironnwntal 
and waste nianagemcnt activities. Variiiii:, ineeiing formts werc used: prcscniations 
with questions ;ind answers: p;inel discussions: wc~rksh~ips: or coinhin;lliond   he red. 

C,,lnpli'l,lc.r S l rmwur~ 2-29 
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dry conditions at Rocky Flats greatly exceeds the number of days with inclement 
weather. I t  is not unconiiiion to  see a month or more of dry and mostly clear days 
when large areas of high pressure build over the intermountain region. 

The combination of  clear skies, light winds. and sloping terrain muses locally 
produced winds to form and llow along sloping terrain. Daytime heating causes 

. upslope breezes to form either southeasterly winds which flow up the Rocky Flats 
slope. or nonheosterly winds which flow up the South Platte River Valley. Winds 
reverse at night with ii shallow northwest wind draining down the Rocky Flats slope. 
These breezes are generally no deeper than 160 to 330 f t (5O to 100 ni) above ground 
at the Site. 

Meteorological Monitoring 

Ttie meteorological monitoring program suppons various operations at Rocky Flats. 
Metetrrological information i s  necessary for ( I ) assessing transpon and diffusion 
characteristics of the atmosphere used in emergency response ;Ind environmental 
impact assessments. ( 2 )  designing other environmental monitoring networks. and 
( 3 )  developing site-specilic weather forecasts. hleteorological data are also used for 
climalologica~ analyses. hydrological studies. and various design-based engineering 
studies. 

The meteorological data provided in  this repon were taken from the 61-m tower 
located to the nonhwest of the Site (Figure 3. I - I ). The tower site i s  approxinrately 
6,140 I t  ( I  ,870 m) ahove sea level. Data recovery exceeded 99 percent for all 
variables during 1994. with the exceptions being outgoing radiative flux and relative 
humidity (dew point). 

LEGEND 
A61 meler lower 

Figure 3.1 - 1. location of the 6 1 -M Meteorological lower 

Climate Summary 

Annual climate sunimaries during I994 are provided in Figurc 3.1-2 and'l';lhle 3.1-1. 
The inem temperature 0149.4' F (9.7" C) was very close to the 34-ycar a\'sl.:~ge. The 
annual temperature extremes rlinged from a high of 101.0' F(3X.3' CJ o n  
June 26 to a low of -5.4' F (-20.8' C) on January 3 I. The I994 prnk wind gust was 
94.8 mph (42.3 ds) on  February 24. followed closely hy a gust to 93.4 1111111 
(41.7 nds) on December 19. Although thcsc gusts were the stroiigesl on rccord since 
December 1975. meteorological data were not recorded from I97X Ihrougli 19x3. 
Therefore, there may have been unrecorded gusts during these yeiir 
stronger than those in  1994. Precipitation for the year W;IS 2.50 iii fh.35 CIII) helow 
the 30-year average, totalling 12.00 in. (30.48 cni). The largest il:iily precipitation 
event occurred during a strong thunder August I O .  wlieii 0.55 ill. ( I .39 cnl) 

of rain WJS recorded. This thunderstor so respoiisible f w  the hc : l \ k l  . 
I5-niinute (min.) rainfall of 0.23 in. (0.58 cm). Monthly prccipit:ition rxigeil froiii a 
maximum of 2.46 in. (6.24 cm) in  April to a minimum of0.  Ih in. (0.4 I ~ 1 1 1 )  in 
Dece ni be r. 

1994 Annual Climate Summary 

The 1994 weather highlights included the hottest suiiinier o n  record. which hroke the 
previous summer record set in  1978. There were a tot:il of2X days in IcJ1J4 that 
exceeded 90.0' F (32.2" C), nine of which occurred in hotli June and July. The 
33-year mean for the number of days exceeding 90.0' F was 13.4. Ncrvcmhcr wiis ihc. 

only month in  1994 with high temperatures that were colder than thc 33-ycar average 
for the respective month. The average high for Novenihcr is 48.1' I: (X.9' C). 
November 1994 had an average high of46.7' F (8.1' C). Every other m~)~ i t I i  in 1994 
saw high temperatures that were significantly ahnve the 33-year-mean rcspc.cti\'r high 
temperatures. Had i t  not been for below-norn1al low temperatures. the annual mean 
temperature would have been considerably ahove normal. The IU94 average low 
temperatures are hiased, however, due to mcasurenient at the 1.S-m level. :is opposed 
to the IO-ni level of all past observations. So in reality. all past records ol'a~erage 
low temperature at the Site are higher than they w d d  have been had they hcen 
nieasured at the I . h i  level. Consequently. 1994 was prohahly IIIU~II wnrmer than 
the annual average at the Site. 

Although measurable precipitation was recorded in  a11 months. dry pcriods during the 
summer and pall months contributed i i iost to  the I994 precipitation delicit. July. for 
example. averages I .4 I in. (3.58 cni) of water hut only received 0.40 in. ( I  .01 cm) in 
1994. Septeniber, October, ;ind Ileceniber were helow to much-helow iiorm;il as 
well. 
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Table 3.1-1 
1994 Annual Climatic Summary 

Temperature 

" F )  

._ . ,. 

January 446 18.5 
February 44.0 14.7 
March 54.3 25.4 
April 56.7 31.3 
May 72.4 43.7 
June 84.7 51.8 

85.3 52.8 

September 78.1 40.2 
October 61.1 36.1 
November 46.7 22.4 
December 47.0 21.1 

Annual 63.3 35.1 

;\"SI 84.8 55.3 

31.6 
29.4 
39.9 
44.0 
581 
68.3 
69.0 
70.1 
631 

60.1 23 .5.4 31 
61.0 16 -2.6 8 
68.7 14 5.7 9 
78.3 23 18.1 5 
87.3 30 32.0 2 
101.0 26 3.7 9 
94.1 10 42.4 7.8 
95.0 6 49.1 20 
90.1 10 24.4 22 

10.4 45.2 
12.8 55.0 
19.8 51.3 
28.0 61.1 
40.1 54.8 
41.1 45.1 
43.6 45.8 
47.7 51.4 
34.8 34.1 
30.4 50.8 
16.8 50.2 
11.7 39.7 

48.6 75.3 11 26.0 , 30 
34.6 68.8 7 8.7 19 
34.0 I 66.0 1 -4.0 31 

49.2 101.0 6/26 -5.4 1131 28.1 40.7 

I 1 I I I I I I I I '  

Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec. 

Precipitation 

Solar Total 
!wb!!nl m 

January 
February 
March 
April 
May 
June 

::us1 
September 
October 
November 
December 

Annual 

12.8 , 85.4 
10.7 94.8 I 810.9 

007.8 
811.4 
810.8 
812.9 
814.4 
816.8 
817.7 
816.7 
811.7 
808.1 
811.2 

812.5 

81.i 
101.3 
145.2 
137.8 
201.2 
224.9 
201.5 
171.9 
152.7 
118.6 
93.0 
71.0 

141.7 

8.9 72.0 
9.1 67.3 
8.9 57.0 
8.4 42.7 I 
86 76 9 in.) 

6 

5 

4 .  

3 

2 

1 

0 

- 

9.5 94.8 

M w n .  
oalb iSUln. 
r & & & @ M @ L .  

0.2 26 0.0 
0.4 28 00 
0.4 28 0.0 
0.5 25 0.1 
0.4 13 0.2 
0.4 22 0.1 

31 0.0 0.1 
0.6 10 0.3 
0.5 21 0.1 
0.4 17 0.1 
0.4 8.13 0.2 
0.0 6 0.0 
0.6 BllO 0.3 

Snowfall Prsclp. Temp. Temp. 
t ! ! & ! ! 3 % u r m x m . F  m m  

January 0.45 
February 0.76 
March 1.05 
April 2.46 

1.37 

July 0.4 
August 1.51 
September 0.68 
October 0.96 
November 1.08 
December 0.16 

Annual 12.0 

June May 1.12 

7.5 0.0 
9.4 3.0. 
11.5 4.0 
24.5 7.0 

5.0 
4.0 
1.0 

5.0 5.0 2.0 

3.0 2.0 
18.0 4.0 
11.5 0.0 

90.4 37.0 

0.0 30.0 
0.0 27.0 
0.0 24.0 
0.0 18.0 
0.0 1 .o 
9.0 0.0 
9.0 0.0 
8.0 0.0 
2.0 2.0 
0.0 7.0 
0.0 27.0 
0.0 29.0 
28.0 165.0 

Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec. 

Figure 3.1 -2. 1994 Rocky Flats Climate Summary 
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Unusually warm weather continued into September 1994. when a snowstorm for the 
second September in  a row ended this hot summer. Five in. (12.7 cm) o f  snow was 
measured on the 21st o f  September before temperatures rebounded to the 
mid-80s by September 28. The early snow event was the result o f  a vigorous 
Canadian cold front accompanied by ail upslope condition. The annual snowfall total 

' was near normal with aboul90.4 in: (229.6 em) for the year. April was the month of 
heaviest snowfall with 24.5 in. (62.2 cm), while November was the second with 
18.0 in. (45.7 cm). 

The annual summaries for wind direction and speed frequency measured at the IO-m 
height are provided in Table 3.1-2 and are shown graphically by a windrose in  
Figure 3.1-3. 

Compass point designations indicate the direction from which the wind originated 
(wind along each vector blows towards the center). Wind directions at the Site are 
most frequently from west-southwest through west-nonhwczt directions. Wind 
speeds above 18.0 niph (8.0 nds) occurred primarily with directions from southwest 
to nonhwest and to a lesser extent with south-southeasterly winds. 

Table 3.1-2 
Site Wind Dlreclon Frequency (Percent) by Four Wind-Speed Classes 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
wsw 
W 
WNW ' 

NW 
NNW 

TOTALS 

(15. Minule Averages. Annual 1994) 

Calm 
d.5mls 0.5-2.5mls 2.5-4.0 mls 4.0.8.0mls) 
(Itloph) (.l&mmh) 0- 

2.2 
1.55 
1.63 
1.36 
1.42 
1.27 
1.42 
1.66 
1.40 
1.59 
1.67 
1 . 9  
1.79 
2.00 
1 .MI 
1.49 
1.35 

2.M) 2.57 
2.21 1.55 
1.85 0.87 

1.62 0.49 
1.94 0.68 
2.32 0.82 
2.11 1.70 
2.03 1.54 
2.08 1.52 
2.03 2.25 
2.94 3.32 
2.46 2.69 
2.33 4.00 
2.00 2.35 
2.21 2.51 

1.41 0.4s 

2.20 24.98 34.14 29.34 

s . 0  mla 
w 

0.15 
0.14 
0.02 
0.01 
0.02 
0.01 
0.02 
0,22 
0.13 
0.10 
0.22 
0.95 
3.00 
3.82 
0.53 
0.10 

9.44 

IQli4.n 

6.87 
5.53 , 
4.10 
3.32 
3.40 
4.05 
4.82 
5.43 
5.29 
5.37 
6.00 
9.00 
10.15 
12.w 
6.37 
6.17 

100.00 

Figure 3.1 -3. Rocky Flats 1994 Windrose - 24-Hour 

The change in winds is illustrated in  the day and night windroses (I:igures 3.1-4 
and 3.1-5). Day is defined as the period between one hour alter sunrise to one hour 
before sunset. Night is delined as the remainder o f  the 24-hour period. Locally and 
regionally produced. thermally driven winds are apparent during the day. with 
nonheasterly up-valley and southeasterly upslopc winds. I-oc;~lly produced winds 
usually have wind speeds of I I .O mph (5.0 ds) or less. Slronger, synoptically 
induced winds occur from the west and, to a lesser extent. from nonherly and 
southerly directions. 

The distribution of nighttime winds is nearly reversed. with Rocky Flats drainage 
winds causing a high frequency o f  westerly winds. The South Platle V;~lIey drainilge 
also contributes to the high frequency o f  soulhweslerly winds. The frequency of 
stronger, larger-scale winds is similar to that of the daytime distrihution. 

Pasquill-Gifford stahility classes are used t o  esliniate horizontal ;In11 vcrlical 
dispersion and are input into atmospheric dispersion inodels. Stahility classes at the 
Site were estimated using the sigma thrrtr technique. where st:~hility is determined 
from Ihe standard deviation of horizontal wind. mean horizontal wind spccd, and 
tinie of occurrence as day or night. Another EPA-reconllnended techniquc, the 
s i p t i  phi method, results in  an unrealistically high nulnher of neu~ral and srable 
cases. thereby uliderestimnting Site dispersion cintl generally overestimating 
atmospheric concentriltions resulting from potential releases. 

3-Y Mrrcomlogy und Cliinurol~~~y 
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Rock? Flats Emimnrnental Technology Site 
Sitr Envin:nmenml Repport for 1994 

The stability classes range from A to F, or extremely unstable to very stable. 
respectively. The D class represents neutral stability. By definition. daytime stability 
ranges from D lo E The stability category is defined as D class whenever the wind 
speed equals or exceeds 13.4 mph (6.0 d s ) .  The 1994 percent occurrence of winds 
by stability class is shown in Table 3.1-3. 

Results show that unstable categories (A through C) occur 24.4 percent of the time 
and stable categories (E through F) occur 29.8 percent of the time. Neutral stability 
occurs most frequently, more than 45 percent of the time. The speed classes (knots) 
follow the guidelines for the Stability Array (STAR) deck used as input for various 
regulatory dispersion models. Calms were distributed according to STAR deck 
procedures 

Table 3.1-3 
Percent Occurrence of Winds by Stabliily a o s  

A 7.7 
B 7.0 
C 9.8 
D 45.7 
E 18.7 
F 11.1 

I 
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exhibit trace quantities of tritium contamination. Bubble-type samplers are used to 
collect samples generally three times each week from the monitored locations, 
Tritium concentrations in the samples ;ire measured using a liquid scintillation 
photospectronleter. Tables 3-2 through 3-7 present these data. 

Effluent Air Standards 

Air effluent limits are established under the Clean Air Act (CAA) NESHAP. The 
limit for radiation dose to the public from radioactive emissions is promulgated by 
EPA and is listed in Table 3.2-1. Nonradioactive (but otherwise hazardous) material 
emissions such as beryllium are regulated by the State of Colorado under Colorado 
Air Quality Control Regulation 4'8. This regulation sets a limit for beryllium 
emissions of Io  grdms(g) in  a 24-hour period per stationary source. 

Effluent Air Monitoring Results 

Plutonium and Uranium - During 1994. total quantities of plutonium and uranium 
discharged to the atmosphere from Rocky Flats processing and support buildings 
were 0.2052 microcuries (pCi) (7.59 x IO3 Bq) and 2.5609 pCi (9.48 x 104 Bq). 
respectively (Tnhles 3.2-2 and 3.2-3). These values were corrected for background 
radiation, 

The overall decrease in radionuclide emissions since I988 is a reflection of reduced 
production activities at Rocky Flats as a result of the curtajlment of plutonium 
production operations in  late 1989. Many of these operations have not resumed 
because of the subsequent cancellation of new weapons systems and the change in 
Site mission from production to decontamination and environmental restoration. 

Table 3.2- 1 
DOE Radiatlon Protection Standards lor the Public I 

I ICRP-RECOMMENDED STANDARDS FOR ALL PAMWAVS 

Temporary Increase 500 mrertyear EDE 
(wilh prior approval 01 M)E EH-2) 

Normal Operations 100 mrertyear EDE 

EPA CLEAN AIR ACT NESHAP STANDARDS FOR THE AIR PATHWAY ONLY: 

IO mrertyear EDE 

Note: In addilmn lo the numerical dose standards lkled above. it is the objective of WE Io maintain potenthi expcsum 
lo members of (he public lo ALAAA levels. I 
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Table 3.2-2 
Plutonium in Elfluent Air 

ehm!!mm Ptutonlum239M 

bm!I 
January 
February 
March 
nplil 
MY 

Julv 

September 

June 

August 

October 
November 
December 

Number 01 Told Dlscharge 

&!&w w 
46 00013 f OW 
46 00014 f O W  
46 Ow07 f O w 0 9  
46 00007 f OW14 
46 O M M 4  f Ow06 
46 OR306 f 00008 
46 00015 f 00014 
46 OW10 f 00013 
46 O W 8 1  * OW17 
46 O w 3 6  f OW13 
44 00015 f 00015 
46 Ow30 f Ow08 

c mailmum' 
(d2 m m j )  

o m  f o m  
o m  f o m  
o m  f o m  
o m  f om 
o m  f o m  
o m  f o m  
o m  f om 
om f o m  
o m  t o m  
o m  f o m  
o m  f o m  
o m  f om 

Total Dlscharge 

00076 t 00016 
00225 t OW19 
00103 t 00015 
00194 i 00019 
00152 t 00015 
O M 0 4  i 00019 
00240 t Ow30 
o m  t om 
00127 t 00019 
O w 9 9  f 00016 
O W 4  i OW16 
00169 f 00018 

W) 
c maximum' 

(LN 'z kcm 
ow01 * o m  - 
o w 1  f o m  
ow01 f o m  
0000I f ow00 
ow01 t o m  
om f o m  
Ow05 f Ow01 
o m  f ooooo 
o m  f o m  
Owol f o m  
OMMI f o m  
00007 f Ow01 

Overall 550 0.0178b,C f 0.0132 O.oo00 t 0.MXxI 0.1874bF t 0.0234 0.0007 f 0.w01 

a. Maximum sample concentration. 
b. 
e. 

Minor discrepandes in lolal discharge values result hom rwndng e m 6  in cabxlalions. 
One or more values mnlributing Io this lolal are based M best eslimales 01 release adiiilies because sample analytical results 
that met all quality a s s u r m  cr ibk wem unavailable. 

m 
January 
Februav 
March 
April 
May 

Juhl 
June 

August 
September 
October 
November 
December 

Table 3.2-3 
Uranlum In Effluent Alr 

yranlum233R34 yranlvmZ% 

Number of Totel Dlscharge 
m W) 

54 40118 f 00074 
54 01018 * 00106 
54 00539 f om 
54 01014 f Oo090 
53 01042 f 00102 
54 00641 f om 
54 00985 f OOll8 
54 01148 f 00120 
54 01334 f 00111 
54 01176 f 00104 
52 01006 f 00109 
54 01615 f 00122 

c maxtmum' 
k W 0  lml!Jl 

0 . m  f 0 . m  
0.mt f 0 . m  
0.w01 f 0 . m  
o.wo1 f 0 . m  
0.0001 t O.oM0 
0 . m 1  f 0.m 
0 . m  f 0.0001 
0 . m  f 0.w01 
0 . m  f 0.0001 
0 . m  f 0.000I 
0.m f o.wo1 
0 . m  f 0.m1 

Totel Olschargs 

-00107 t 00075 
01267 f 00111 
00638 f o m  
01274 f OW94 
01205 t 001ffi 
otm t OOlW 
01484 t 00131 
01442 t 00121 
01589 t 00115 
01262 f O O l O a  
01270 t 00116 
01886 f 00131 

w 
c msximum' 
(gjQ."&3!!ldJ 

ow01 f o m  
om f o m  
ow01 f 0000l 
o m  f 00001 
om f o m  
o m  t ow01 
o m  f 00001 
om f ow01 
om f ow01 
om t 00001 
00012 f om 3 

00005 f 00001 

Overall 646 1.1399bLt 0,1248 0.m i O.MM1 1.4210b"t 0.1301 0,0012 f Ow02 
a. Maximum sample Concentration. 
b. 
c. 

Minor discrepancies in total discharge values result fmm rounding e m s  in calculaliOnS. 
One M more values rnndrhthg to ulis ~otal are basad an best esiunates 01 re1-s acMlii tecause sample anaWe3l results that 
me1 all qual i  assurance crilea were unavailable. 

A i r  Moniroring 3-15 

.- 



Values reponed for total quantities of plutonium and uranium discharges for 1994 
vary from the monthly environmental monitoring repons due to rounding in 
calculations and because this annual repon includes plutonium-238, -239, and -240. 
Plutonium-238 represents 8.7 percent of the total plutonium discharged in 1994. 

Americium - Total americium discharged in 1994 was 0.1093 pCi (4.04 xIOJ Bq) 
(Table 3.2-4). The maximum concentration was 0.00022 x 1 0 ' 2  pCi/ml. observed in 
samples taken in April. Americium values were corrected for background radiation. 

Tritium -Total tritium discharged in 1994 from ventilation systems in which tritium 
is routinely measured was 0.0033 curies (Ci) (1.22 x IOx BqJ (Table 3.2-5). The 
maximum tritium concentration of 823 x 10-12 pCi/nil (30.45 Bqlm3) was observed in 
January during a one-day repackaging project for some sources in preparation for 
shipment to aimher DOE facility. Each month is divided into a series of individual 
sampling periods. The sum of discharge for these sampling periods is the total 
tritiuni discharge for the month. Tritium values iticlude a small. unquantitied 
contribution attributed to natural b ground sources not related to Rocky Flats. 

Beryllium - The total quantity of beryllium discharged from ventilation exhaust 
systems was 4.536 g and the niaxiniuni concentration was 0.001 12 pg/m3 observed in 
July (Table 3.2-6). These values were not signiticantly above background levels 
associated with the analyses. The beryllium slationary-source emission standard is 
I O  g over a 24-hour period. 

The total quantity of berylliunt discharged front 1994 activities varies from the 
monthly environmental monitoring reports because this annual repon includes values 
for all 49 exhaust systems whereas the monthly repons give discharges for six 
exhaust systems on buildings where beryllium is processed. Beryllium discharges are 
monitored nionthly at the remaining 43 locations but the results are only given in 
monthly repons if they exceed a screening level of 0. I g. 

Rocky Flats ceased using analytical blanks in laboratory analysis to correct sample 
beryllium concentrations in September 1989. Consequently, reponed beryllium 
values measure both background and actual emission levels. 

. 

3-16 
Air Miiniroriny i 1 

m 
Januaq 
February 
Mardl 

WY 
June 
Julv 
Augw 
September 
Oclabel 
November 
Deeemhel 

Overall 

Table 3.2-4 
Amedclum In Effluent Air 

I 

Number ot TOW Discharge c maximum ' 
AQQwa 0 UQ%WLlll) 

46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
44 
46 

0.0002 
OX93 
0.0143 
0 . W  
0.0067 
0 . W  
0 . m 1  
0.0101 
0.W7 
0 . m  
0.m2 
0.0123 

t 

t 
* 
t 
t 

t 
t 

t 

* 
f 

f 

t 

00017 
O M 2 9  
00039 
0 M25 
0 0023 
O W 2 0  
0 w31 
0 0043 
0 0025 
O W 2 9  
0 0028 
00033 

0 0001 
om1 
O W  
O W  
O W 0  
OoooO 
0 m1 
0 m1 
O W  
00001 
O W 0  
0 m1 

f 

t 

t 

t 

t 

f 

f 

t 

t 
I 

f 

t 

Ow00 
O W 0  
OoooO 
0 0001 
O W  
ow00 ' 

OWM) 
OoooO 
O W  
O w 0 0  
O W  
0 0001 

550 0 . 1 W  t 0.0407 0 . W  f 0.0001 

a. Maximum sample m t r a t i o n .  
b. 
c. 

Minor discrepancies in total dwharge values result lrom rounding erros in calculations. 
One o( more values mtnaning to rt6s total are based on best estimates 01 release acliviues 
because sample a d y l i i  cesults lhat me1 all quality B s s u r w  criteria were unavailable. 

m 
Jan* 
February 
Mam 
April 
MY 
June 
Jufv 
August 
September 
mobel 
November 
December 

Table 3.2-5 
Tritium in Effluent Ah 

m 
Number ot TOW Discharge 
Anum3 (w 

66 0 . ~  
72 0 00024 
78 0 Mol0 
72 0- 
78 O W 6  
72 0 -  
72 o m 2  
04 0 m1 
72 0 00027 
78 OoM)3B 
66 000014 
66 o m 1  

Overall 876 0.00325' 

a. Maximum sample cmentralion. 

C maximum 
W ' & V n l )  

823 f 11 
15 t 5 
14 t 6 
3 9 t 6  
40 * 12 
18 t 12 
32 t 11 
n t 11 
27 12 
24 * 11 
39 t 11 
62 f 20 

823 t 11 

b MrOr diwrepandes u1 tolal diwharge values result lmm munding erion in calCUlal~ons 
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Table3.2-6 . 
Beryllium in Effluent Air 

&tyl&l'.b 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

54 0.1772 
54 0.3360 
54 0.2190 
54 0.2588 
54 02984 
54 0.4357 
54 0.5899 
54 0.4532 
54 0.5089 
54 0.4450 
52 0.3736 
54 0.4303 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 
f 

f 

O W  
oot00 
0 w65 
0 0076 
Ow92 
00128 
0 0203 
0 0129 
00141 
00121 
00137 
00123 

O.MXL17 
0.00030 
O.Wo23 
O.wO23 
O.wO26 
O.ooO58 
0.00112 
O.MM58 
O.wO68 
0.00067 
O.wO83 
0 . m 9  

a. The beryllium.slalionary Source is 110 more lhan 10 grams of beryllium Over a 2 4 4 ~ 1  penbd under the pmvisions of 
~ - - - \ -r .  

b. 
c. 
d. Maximum samnle concentratinn 

Beginning in June 1989. concentrations and emission values were not conected for background mnlribution. 
These values are not sgnificanlb different Imm the background associated with the analysd. 

~~ .. . 
e. One value onh;conlribuling lo lhis lotal was based on besl estimates of release activities because sample a n a w l  rewlls that 

met an qualib assurance cnteria were unavailable. 

NONRADIOACTIVE AMBIENT AIR MONITORING 

Overview 

I n  uddition to effluent sampling from individual buildings at Rocky Flats. ambient air 
in the surrounding environment i s  monitored. Ambient air monitoring includes 
srtnipling for nonradioactive particulates as well as radioactive materials. (Results of 
the radioactive anibient air monitoring program are provided in the following 
section.) 

Nonrxlioactive amhient air monitoring was conducted in I994 for total suspended 
pnrticulates (TSP) and respirable particulates (less than or equal to IO micrometers 
Ip l )  in diameter. Ambient particulates are regulated by EPA and CDPHE under the 
CAA and its amendments. as defined by the National Ambient A i r  Quality Standards' 
(NAAOS). and CAQCC Ambient A i r  Standards. The regulations are based on 
regional rather than site-specific air quality parameters. The present EPA standards, 
referred to as Particulate Matter-IO (PM- IO). are based on respirable particulates. 

Air Monitoring --__-- - .  __ 3-18 . . 

Final EPA respirahle particulate standards were issued on July I. 1987.' and reference 
methods were issued on October 6 and December I. 1987. PM- I O  samplers at Rocky 
Flats were procured to meet EPA design specifications. TSP. a former NAAQS 
pollutant. are collected to maintain the Site particulate baseline. TSP samplers collect 
a wider range of particle sizes (2  I O  to SO microns). 

Nonradioactive Ambient Air Monitoring Results 

Nonradioactive ambient air monitoring is performed in  an area near the east entrance 
to Rocky Flats. Table 3.2-7 identifies sampling equipment used for measuring 
particulates. TSP and PM-IO samplers are collocated at the monitoring site. The 
location i s  unobscured by structures. is near a traffic zone. and is generally downwind 
from Site facilities. Samplers are operated on an EPA sampling schedule o f  one day 
per every sixth day. The EPA-style, high-volume air sampling method i s  used to 
measure TSP, which continue to he collected for reference purposes. 

Particulate data are provided in Table 3.2-8. Current NAAQS standards for PM-IO 
are provided in  Table 3.2-9. The highest TSP value recorded in  1994 (24-hour 
sample) was 92.0 & n 3 .  The annual geometric mean value was 45.2 p g / d  . The 
observed 24-hour maximum for the PM-IO sampler was 48.5 p g / d  (32 percent o f  
the 24-hour standard). and the annual arithmetic mean was 16.5 pg/m3 (32 percent of 
the annual mean standard). 

Nonradioactive Ambient Air Standards 

Ambient air data for nonradioactive particulates historically have been collected at 
Rocky Flats for comparison to criteria pollutants listed under the EPA NAAQS 
established by the CAA'  (Table 3.2-9). lnstrumentation and methodology fnllow 
requirements established by the EPA in the Quality Assurance Handbook for A i r  
Pollution Measurement Systems.4 

The requirement for development o f  a VOC baseline for ambient air. and subsequent 
verification monitoring of releases from decontamination and decommissioning 
operations, was contained in the Industrial Area lM/lRA Decision Document o f  
November, 1994.' This verification requirement documents potential chronic releases 
to the onsite and offsite air pathway as required by CERCLA and implemented by the 
1991 Federal Facility Agreenient and Consent Order. commonly referred to as the 
IAG. Baseline ambient VOC monitoring is scheduled to begin in June of 1995. ... ' 
Verification monitoring for releases o f  organics wil l  be scheduled on an as-needed '. , 

basis. 
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Table 3.2-7 
Nonradioactive Ambient Air Monltodng Detection Memads 

earameter l&Mldm& 

: Paftculale Maner less than or eqd lo I O  m e l e n  in d!amIer (PM-IO) Wedding PM.10 Sampler 
24-Hour Sampling (6mday schedultng) 

H i 4  High-Volume Sampler 
24-Hour sampling (6thday scheddmg) 

Total Suspended Pamcuiates (TSP) 

Table 3.2-8 
Ambient Air Quality Data for Nonradlaactive Particulates 

aeaplraele P r l l i l c u l ~  

Primary Ambient iur PM.10 Sampler 54 16.5 48.5 28.3 

Collocated Duplicate PM-IO Sampler 49 18.1 45.1 29.6 

Annual Slandard O w e d  Second Lowest 
Total No. Geomeblc Deviation 2dhr Max. Highest O b s e ~ e d  
s!Lw!wsrnW) W) h!9k!l9 tlhLb!&) W) 

Primary Ambient iur  TSP Paniculale 54 45.2 19.2 92.0 84.7 20.3 
Sampler: P w  Unil 

Collocated Duplicate TSP Sampler 56 52.2 17.2 86.6 86.1 21.5 

Table 3.2-9 
Notional Ambient Air Quality Standards (NAAQs) for Particulates 

PYI-10 Annual Anlhmelic Mean 
24-hi Average 

'Not 10 be exceeded more than owe per year. 

RADIOACTIVE AMBIENT AIR MONITORING PROGRAM 

Overview 

The Rocky Flats Radioactive Ambient A i r  Monitoring Progrm (RAAMI') is 
designed to monitor radioactive panicles at near-background concentrations. This 
monitoring is performed in  accordance with DOE Order 5400. I .' Smiplrrs are 
positioned at 21 Itxations on the Site. at 14 locations ariiund the Site hoiiiichry. and 
in 10 neighhoring communities (Figures 3.2-1 and 3.2-2). The data are used to 
estimate the air-inhalation dose to the public resulting lrom routille Site ciperat ions 
and to cornpiire that dose with the DOE standard of 100 nireni per-year El)[:. 

The high-volume iiir samplers operate continuously at a volunietric Ilow of 
approximately 20 liters per second (Us) (40 cubic feet per minute [ l t~/ i i i inl) .  , 

collecting air paniculates on 20- by 25-cnl l ikrglass li l ters. Manuf;icturer's test 
specifications rate this tiller medium to be 99.97 percent eflicient lor reievmt lm'licle 
sizes under conditions typically encountered in routine ambient air sampling.' 
RAAMP lilters are collected monthly and cornposited for quarterly isutopic ;inaly ' 

Al l  RAAMP filters are analyzed for plutoniuni-?39/240. 

Radioactive Ambient Air Monitoring Results 

Plutonium -239/240 concentrations for onsite samplers are provided in l:ihle 3.2- 10. 
Plutonium -239/240 concentrations for perimeter and community samplers :ire 
provided in Tables 3.2-1 I and 3.2-12. The overall mean plutonium concentration for 
onsite samplers was 0.056 x IO-15 pCifml (2.07xIO-6 Bq/ni)J or 0.28  percent oftlle 
offsite DCG for plutonium in  air (20 x IO-15). The overiill mran plutciniuni 
concentration for perimeter samplers was 0 . 0 2  x 
0.012 percent ofthe offsite DCG for plutonium in  air. Overall niciln plutonium 
concentration for cominunity samplers w ~ s  0.OI)I x IO-I-' pCi/ml (3.7 x iWX Hqlni-'). 
or 0.06 percent of the offsite DCG for plutonium in air. 

The mean annual concentrations of plutonium -'239/240 for the I W Y  IO 1994 period 
are shown in Figure 3.2-3 (onsite samplers) and Figure 3.2-4 (perimeter :~nd 
community saniplers). The onsite data ;ire based on the mean til' the annual 
concentrations for live locations. S-S through S-9. which represent the areas where 
the highest concentrations would most l ikely he ohserved. Isulopspeciiic ~lnalyses 
were not conducted for other onsite locations until 1990. Thc pcrinlcter data points 
'are the :innun1 averages of 14 locations and h e  comiiiuiiity data points are the annual 
average of I I locations. 

pCi/ml (5 .5 x I ( P  Bq/n"). or 

, 

3-20 Air Munirrrring Air Moniriiring 3-2 I 



P 
.5 

? 
N w 



Rocky Flurs Envin,nnienral Technology Sire 
Sire Envinmnrrnrul Rqitirrfrir I994 

SwiQQ 

s-3 
s.4 
s.5 
S.6 
5-7 
S-8 
s-9 
s-10 
s-11 
S-13 
5-14 
S.16 
5-17 
S.18 
5 1 9  
5.20 
s-21 
S-22 
S.23 
5.24 
S-25 

Overall 

Table 3.2-10 
Onsite RAAMP Alr !Sampler Plutonlum Concentrations 

11 0.00100 
11 0.W3w 
12 0.OlMM 
12 0.00200 
9 0.04700 

11 0.01700 
11 0.00720 
11 0.WIW 
10 0.Oom) 
9 0.00100 
9 O.oM00 
9 0.MwMo 
9 0.- 
11 0.W6M) 
10 0.00700 
11 0.00300 
8 0.003w 
IO 0.00140 
9 O.Mo00 
7 0.00100 
7 0.01100 

207 O . W w 0  

cmarlmum 

OM)3M) 
0 02500 
0?3@30 
0 12100 
0 39800 
lo83M) 
1.1010 
048100 
001600 
001m 
0 00400 
0 00300 
0 00700 
0 02800 
0 om 
001700 
001YY) 
0015M) 
0 00400 
0- 
0 06400 

1.10100 

0,00190 0 . m 9  
0.01640 0.W665 

0.05320 0.w130 
0.Im 0.13219 
0.40209 0.32955 
0,30593 0.29966 
0.04645 0.13742 
0.00760 0.0343 
0.00366 0.00537 
0.00133 0.00133 
0.00167 O.MxE)4 
0.W377 0.00154 
0.01498 0 . W 9  
0.01370 0.00498 
0.00780 0.00426 
0 . m  0.00409 
0.00750 0.00430 
0.00170 0.00125 
0.00142 O.ooo49 
0.03257 0.01758 

0,05592 0.05163 

0.06770 o.oBm 

Percenl 
01 DCG' 
luG=l!l 

0.00954 
O.OsBl8 
0.33875 
0.26583 
0 . 9 m  
2.0104 
1.52960 
0.23227 
0.038CO 
0.01018 
0 . W  
0.5383 
0.01B88 
0.07490 
0.06850 
0.03WO 
0.04Wo 

0.00714 
0.00714 
0.16285 

0.28511 

o . a m o  

a. 
b. 

c. 

Perimeter samplers operated from 7 IO I2 monlhs during 1994 due IO the phasing in of the new RAAMP network. 
Concentrations reflect monlhly composites of biweekly station concenlrations; C minimum = minimum composiled 
mmntration; C maximum = maximum camposited m n t r a l i m ;  C mean = mean eomposiled mncentratm. 
The DOE Derived Concenlrallon Guide (OCGJ lor inhaktion of dass W plutMjum by members ol the publr: is 20 x 
qCilml. Pm~ectim sundards for members 01 the publie are applicable for onslte locations. All localions in this table are on 
Site propeny. DCGs for the public are presented here for WmparisciI purposes Only. 

This table represenls the 1994 ambient air network. The text and map reflect this 1994 network. Changes made 
in 1995 in sampler locations will be reflected in the 1995 SER. 

ole: 

Table 3.2-1 1 
Perimeter RAAMP Air Sampler Plutonlum Concentrations 

Slandard Percent 
Number" Comentrat+x (I 10'" p~ihn$ hviation 01 DCG' 
QJ&Q& Cmlnlmum Cmarlmm Clnean LCslendarl th!ci!d 

5 3 1  9 
S.32 9 
533 I I  
5.34 10 
535 I1 
S-36 9 
s.37 8 
S-38 10 
539 11 
s-40 9 
s-4 1 9 
s.42 8 
s-43 IO 
s-44 6 

,00000 
-.001W 
.m 
.m 
.m 
.wow 

.00100 

.m 

.m 

.wow 

.m 

.m 
,00600 

.mien 

. m 9  
,00194 
.woo9 
. m 7  
.MoBB 
. m 2  
,00147 
.SUI232 
. m 2  
. m 7  
. m 1  
,03360 
,00154 
.wo68 

03222 
wsoo 
00454 
OM50 
W 1 8  
00x8 
01125 
OlMO 
o3800 
WMO 
m44 
06100 
Olea8 
00416 

OveraU 130 -.WlW .11300 .SUI245 ,00945 ,01243 

a. 
b. 

c. 

Perimeter samplers c$xraled from 6 10 11 nmnlhs during 1994 due lo the phasing in of the new RAAMP network. 
Concentratms r e f w  monthty canpmiles 01 biweeQ statim mncanualions; C minimum = minimum c~lposlted CMCenlrallon; 
C maximum = maximum campouted coneentation; C mean = mean cwnpmiled mncenlralim. 
The WE Derived Concenlralion Guide (DCG) for inhalalion of dass W pluloniwn by members of the pUMu is 20 x d5 pcirrm. 
Protech standards 101 members 01 the publie are applkable for ofsite localins. All localions in lhis table are on Sile pmpeny. 
DCGs lor the pub!& ern presented here lor canpa* p l m s  W. 

Table 3.2-12 
Community RAAMP Air Sampler Plutonium Concentrations 

Standard Percent 
Community Number" Concentrsclon (I 10"spCUmlf Oeviallon of DCGC 

SwiQQ t i m e ~ C m l n i m v m  €rnm!mm !a!m Gs- (Cmml 

551 
552 
553 
5-54 
S-56 
550 
5 5 9  
5.62 
SbB 
s-73 

Marshall 
Jellm AirpM 
superior 
Boulder ' 

Brmntiefd 
Wagner 
Leyden 
GcWl 
Lakeview Poi 
Conon Creek 

10 
10 
10 
9 
I1 
9 

11 
I1 

nle 9 
9 

wow 
wow 
m 
wow 
OOMK) 

m 
m 
m 
m 
m 

.MM64 
,00116 
,00795 
. m 7  
.m93 
.00115 
. m 9  
. W 9  
. m 7  
.Moll  

00181 
.X545 
.I2318 
,00167 
.o0409 
.wsw 
.sow 
.IO272 
.m55 
.m 

m700 ,0013 ,00138 .w605 Overall 99 .m 
,. 
I, 

:. 

Cwnmunily samplers operaled from 9 10 11 monlllS during 1994 due lo b e  phasing in of lhe new RAAMP neWOrk. 
Concentratioas reflect m~y mmpasites 01 biweekiy sutim mncentralions: C minimum = minimum mmposiled mncentratian; 
C maximum = m i m u m  mmpouted mncentratan; C mean i mean mnpowted ancentrah. 
The DOE @rived cancantratim ~ u i d e  (DCGI tor i n w t i m  at cia% w ptutmium by members of me public is 20 x 1045 ~CJ~I. 
Proteciim standards la members of me public are applicabie 101 offsite localians. 
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2.0 x pCilml = 10% of Derived Concenlralion Guide 
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~ 

Figure 3.2-3. Mean Annual Concentrafion of Plutonium - 239/240 (Onsite 
Samplers) 

pcilrnl I 10''~ 
0.2 = 0.1% of Derived Concentralion Guide 

01 u a o o 1 6  ! 

E (  
c I 
P 0 0 1 4 '  

6 0 0 1 2  " 

- 
5 0.004 
$ 

0.002 I 

0 :  

-. . 

_. - . 

1989 1990 1991 1992 1993 1994 

Mean Annual Concenlration of Plutonium - 2391240 (pCilml X 
~ 

:igure 3.2-4. Mean Annual Concentration of Plutonium (Perimeter a n d  
Community Samplers) 

Rod? F1uf.v Eniimnmmral Techno1og.v Sire 
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In 1994.41 new RAAMP samplers were installed to replace the aging network. 
Rocky Flats developed a new sampler that provides the ability to separate radioactive 
particles into two size ranges (one coarse, the other fine and respirable) and to retain 
them for analysis. The larger, coarse fraction is collected on an oiled impaction pad. 
The fine fraction is collected on a 20- by 25-centimeter fiberglass filter. Data will be 
reported quarterly starting in April. 1995. 

COMMUNITY RADIATION MONITORING PROGRAM 

The Rocky Flats Community Radiation Monitoring (ComRad) Program is a 
cooperative effort of DOE. Rocky Flats, and the conimunities surrounding the Site. 
ComRad involves citizen-operated environmental air surveillance stations. 

The purpose of ComRad is to provide a mechanism for individuals living in the 
surrounding area to participate actively in the Site environmental surveillance 
program. increase public awareness of the program. and improve communication 
with local communities. Each ComRad station is assigned a manager and an 
alternate. The ten ComRad managers, the program coordinator. and an assistant all 
complete I60 hours of training on radiation concepts, dose assessment. 
instrumentation, community and media relations. meteorology. atmospheric 
dispersion. and the air monitoring history of Rocky Flats. The managers generally 
are local science teachers who are responsible for operating the equipment. collecting 
samples, and providing a detailed summary of the results to the public. 

Each ComRad station consists of equipment to sample the air and to measure 
environmental radiation exposure. The stations are designed to sample for the 
following radioactive materials: airborne, beta-emitting particulates: airborne, 
alpha-emitting particulates; and ambient, external penetrating gamma-radiation. -The 
equipment also measures air temperature, barometric pressure, humidity. windspeed 
and direction. and rainfall. Samples are analyzed at the EPA Laboratory in 
Las Vegas. Nevada. and pertinent data are recorded by the station manager at defined 
intervals. 

\ '. 
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water treatment. i f  required. Pond A-4 is the terminal pond of the A series on 
North Walnut Creek. The volunietric.capacity of Pond A-l is 1.40 million gallons; 
Pond A-2.6.00 million gallons: Pond A-3. 12.37 million gallons: and Pond A-4. 
32.50 million gallons. h’PDES permitted discharge sampling locations are Pond 8-3 
(discharge 0 1 ) .  Pond A-3 (discharge 002). Pond A-4 (discharge 0 5 ) .  Pond B-5 
(discharge 006). Pond (2-2 (discharge 007). and waste water treatment plant emuen1 
(discharge STP). These locations and the parameters for which they are lnonitored 
are listed in Table 3.3-1. 

South Walnut Creek 

South Walnut Creek receives surface-water runoff, treated domestic sanitary water, 
and some seepage water from the central portion of the industrial area and from the 
adjacent grounds associated with the drainage. The drainage area associated with this 
portion of South Walnut Creek extends from the Site’s First Street to Pond B-5 and is 
approximately 338 acres (Figure 3.3- I ). The length of South Walnut Creek from 
Building 131 at First Street to Pond B-5 is approximately 9.625 feet. Ponds B- I and 
8-2 are isolated from South Walnut Creek at the B-I bypass. Ponds B-I and 8-2 are 
maintained for emergency spill control for the central portion of the main facility. In 
the event of a spill emergency, the gate valves at the B- I bypass have the capability of 
diverting South Walnut Creek flows to Pond B-I. which can be subsequently pumped 
to Pond B-2 in case of impending overflow. 

The WWTP has bypass capabilities to Ponds B-I and 8-2  in the event of an upset 
condition or emergency. Ponds B-1 and 8-2  will be replaced as emergency 
containment by off-channel tankage with at least 5OO.OOO gallons of effluent storage 
capacity. Operational requirements for the off-channel tankage project have been 
documented and installation is scheduled for 1998. During normal operations, the 
B-l bypass conveys surface-water runoff by an underground pipeline from the bypass 
to Pond B-4 and subsequently to Pond B-5. During major precipitation events, storm 
water may be diverted prior to the B- I bypass at the Central Avenue splitter box. 
These high flows are diverted directly to Pond B-5. 

Treated sanitary effluent is discharged from the WWTP to Pond B-3. Pond 8-3 water 
is impounded during evening hours and is released to Pond B-4 during daylight hours 
on a daily basis. Pond B-4 is a controlled flow-through pond and all flow is conveyed,, , ‘ 

to Pond B-5. Pond 8-5 is the terminal pond of the B series on South Walnut Creek. 
Under normal operations, water from Pond 8-5 is transferred to Pond A-4, where 
sampling and water quality analyses are performed on the isolated water prior IO find 
discharge offsite. During periods of excessive runoff (e.g., spring snowmelt. severe 
Storms). water from Pond B-5 is sampled and analyzed, and may be discharged 
directly to South Walnut Creek which flows offsite. The volumetric capacity of Pond 
B-1 is 1.14 million gallons: Pond 8-2, 1.50 million gallons; Pond 8-3.0.57 million 
gallons: Pond B-4.0.18 million gallons; and Pond B-5. 24.00 million gallons. 

. 

’ 
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Table 3.3-1 
NPDES Permti Umlts a n d  Repotllng Requirements as Modifled by Me FFCA 

Efiectlve April 199 1 a 

lhm!9k!Nlmw 
Total SdspeMea Solas Imgl) 
010logica1 Oxygen Demand 5 Day imgn) 
Carbonaceous Biological Oxygen Demand $Day (m@) 
Niuales as N (mgn) 
lola1 ReudLal Cnlonne In@) 

Total Chromium (pgl) 
Nonvolatile Suspended Solids (mgl) 
now . m i l l i  gallons per day (m@) 
Whale Enluenl Toxicity (LCd' -- TOM Chromium (~IN) 
NonvOlaUle Suspended Sol& (mgll 
Flow (mgd) 
m e  Enimnt T O X ~ ~ V  (LcJ 

c!ishmu- 
Total Chromium (pen) 
Nonvoklile Suspended SOll-Is (IT@) 
Flaw (mgd) 
WhOle Eluenl Toxicity (LCsf 

PH fSU) 
Total Suspended Solids (mgl) 
011 8 Grease (mN1 

TOM Chromium (pN) 
c a i m M W U S  B~ologlcal Oxygen Demand $Day (mgl) 
TOM Residual Chlonne (m) 

Total PhOSphONS (Ill@) 

F d  Calilonn (#/lo0 ml) 

mib 
m 

Reportb 
Reponb 
Repot? 
NIA 
0.5 

9.0c 
20 

50 

Repoltb 
Repon' 

Fteportb,' 

50 
Reportb.' 
Reportb 
Reponb 

50 
Repoflb' 
Reportb 
Repol? 

9.0c 
NIA 
No Visual 
12 
1W 
25 
NIA 
NIP. 

7-y Mar. 
AwQ!a9 

WA 
WA 
NIA 
20 
NIA 

NIA 
NIA 

NIA 
WA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
MA 

NIA 
45 
NIA 
NIA 
N I A .  
NIA 
Reporrb 
400' 

3ooay Max. 
averasn 

Reportb 
Reportb 
Reportb 
10 
NIA 

NIA 
I O  

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
30 
NIA 
E 
50 
10 
Report' 
ma 

a. The FFCA also iequtres reponing bUI does no1 specily discharge limltallms lor the lollowing V N s  and metals: antimony. 
arsenic. beryllium. cadmium, copper, iron, lead, manganese, mercury. nickel, silvef. zinc. benzene. bmmolorm. CabOI I  
lelrachloride. chlorobenzene, chlorodibromomelhane. chloroethane, chlorolorm. dichlorobromomeWane. 1 .ldichloroelhane, 
1,2.dichloroelhane, 1.1 dichloroethylene. I .2dichloropropane. 1.3-dichloropropylene. elhylknzene. methyl bmmue. methfl 
chloride, melhylene chloride, 1, I .2.2-fefrachlOroelhane. lelrachloroelhylene, toluene, 1,2-lrans-dich10roelhyl~fle, 
1,1 .l-lrkhloraelhane. 1.1,2.tri~hbr~lhane. lrichloroelh~ens, vinyl chloride. 

b. Rewrt only, M limilatim pbced on Wis aMMe by pemll. 
c. pHdaily minimum value = 6.0. I 

Woman Creek 

The Woman Creek drainage is located south of the Industrial Area. The drainage 
associated with Woman Creek includes an area from the Boulder Diversion Canal 
just west of the Site to Indiana Street just east of the Site. encompassing 
approximately 1,400 acres (Figure 3.3-1). The length of Wonian Creek froni the 
Rocky Flats West Gate to Indiana Street is approximately 22.000 feci, The threc 
sources of llow to Wonian Creek are precipitation and surlhce runoll: seepage tiom 
Antelope Springs and lesser seeps. and conveyance Ilows as a rcsuli of water rights 
agreenients. These llows are from Kinnrar Ditch, Sinan Ditcli # I ,  antVor 
Snian Ditch #2 into Woman Creek. The Woman Creek streani Ilows thr~~ugh 
Pond C-l and is then divened around Pond C-2 by way of lhe W~~inan  Crcuk Bypass 
Canal. Woman Creek flows are either divened into the Mower Diversioii 1)itch or 
proceed in Woman Creek to Indiana Street and offsite. 

Surface-water runoff from the southern slope of the Industria! Area is collcc~ted hy tlie 
South Interceptor Ditch and conveyed IO Pond C-2. The drainage iire:i associated 
with the South Interceptor Ditch and Pond C-2 is approximately 193 acres. The 
South Interceptor Ditch is approximately 7.70U feet in  length. Water is i n p ~ u n d e d  in 
Pond C-2 and held for quality analysis. Upon complerion ol'analysis. wiwr n u y  be 
discharged from Pond C-2 hy pipeline to tlie Broomfield Diversion Ditch. The 
volumetric capacity of Pond C- I is I .70 million gallons. The capaciiy of Pond C-2 is 
22.60 million gallons. 

MONITORING PROGRAMS 

Detention Ponds Monitoring 

Prior to discharging Ponds A-4, 8-5, and C-2. samples are taken and split for analysis 
between CDPHE and Rocky Flats. All predischarge split samples collccted lor 
analysis by Rocky Flats are anatyzed by the onsite General Lahoratories (located in 
Building 881) with the exception of pesticide and herbicide analysis. I n  accordance 
with the NPDES permit.' discharges are nionitcired for compli:mce with permit 
limitations listed in Table 3.3-1. In addition, water quality is tested helore release lo 
compare with CWQCC stream standards (listed in Table 3.3-2) for segment 4 of 
Big Dry Creek (Figure 3.3-1). Water is released with concurrence from CDPHE. 

During discharge. Ponds A-4, B-5, and C-2 are monitored far pluroniuni. aiiiericiuni, 
uranium, and tritium. Tritiuni, pH. gross alphidbeta. and total suspended solids (TSS) 
are also collected and analyzed daily for Ponds A-4. B-5. and C-2 discharge, Pond 
C-2 is sampled once each week for four to six weeks for radionuclides prior to 
discharge and the sample is analyzed by the onsite Radiological Hedih Lnhoratory 
(located in Building 123) for isotopic analyses. Weekly radiologicnl nwiiitoring is 
conducted at Pond B-5 to ensure water quality helore transfer to Pond A-4. Daily 
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Paramelei 

Ogg!& 

46hlwo.3meIhflphen~ 
Acenaphlhene 
Acenaphlhflene 
Acrolein 
Aclylonitrile 
Aldicarb 
Aldrin 
Anthracene 
Alrazine 
Benzene 
Benzidine 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)lluoranlhene 
Benzo(ghi)peWe 
~enzo(k)lluoranthene 
!j~~modichloromelhane 
Bromoform 
BUY benzyl phthalate. 
Cattoluran 
c a m  ietrachlonde 
Chlordane 
chlorobenzene 
Chloroethyl ether (bia.2) 
ChlorolOrln 
Chbromelhfl ether (his) 
Chlomphenol 
Chlotopy'rifOS 
Chlysene 
DDD 4'4 
DDE 4'4 
DDT 4'4 
Demelon 
Di.n.butyl phthalate 
D,benzo(a.h)anlhracene 
Dlbromcchloromethane 
Drhbrobenzene 1.2 
hchlorobenzene 1.3 
lhhlorobenzene 1.4 
hchbrobenzidme 
hchloroelhane 1.2 
Dichloroethylene 1 . 1  
Mloroethylene 1.26s  
hchbroelhylene 1.24rans 
hchbrwherol2.4 
hchbrwhenoxyacetic acid (2.4-0) 

CURRENT 

Segmenl5 
Standard 
I!@ 

30 
520 

0.0028 
21 

0.058 
10 

0.00013 
0.0028 

3 
I 

O.OM)I2 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 

0.3 
4 

m 
36 
18 

O.wo58 
I00 

0.03 
6.0 

O.oMXw)37 
2Mx) 
0.041 

0.0028 
O.oW83 

0.001 
0 . m 9  

0.1 
2700 

0.0028 
6 

620 
400 

0.m 
0.4 

0.057 
70 

100 
0. LO 

70 

CURRENT 

Segment 4 
Standard 

I!!@ 
30 

520 
0 0028 

21 
0 058 

10 
000013 
0 0028 

3 
1 

0 coo12 
0 0028 
0 0028 
0 0028 
0 0028 
0 0028 

0 3  
4 

3000 
36 

0 25 
00x58 

I00 
003  
60  T' 

OMxK)037 
m 
0 041 
0 0028 

0 W 8 3  
0 001 

o m 9  
01 

2700 
0 0028 

6 
620 
400 
75 

0 a39 
0 4  

0 057 
70 

100 
21 
70 

f@gJa!s 
/a 
a 
b 
a 
b 

b.d 
b 
b 
C 
C 
b 
b 
b 
b 
b 
b 
b 
a 
C 

c.e 
b.d 

b.c 

C 

C 

b 
b 
a 
a 
b 
a 

b.d 
b 
a 
b 
b 

C 

C 
C 

C 
b 
C 
C 
C 

C 
a 

b.d 

r 

i 

I 

i 

I 
I 
I 

I I 
i 
I I 

~ 

Table 3.3-2 (Continued) 
Colorado Water Quality Control Commission Standards (Site-specific) 

Parameter 

OrPanlcs 
Dichloropropane 1.2 
Dieldrin 
Diethyl phthalate 
Penlachlorobemene 
Penlachbrophml 
Phenanthrene 

Simazine 
Telrachlombenzene 1.2.4.5 
Tetrachloroethane 1.1.2.2 
Tetrachlorcethylene 
Toluene 
Toxaphene 
Trichloroethane 1 . 1 . 1  
Trichlorwthane 1.1.2 
Trichloroethylene 
Tlichlomphenol2.4.5 
Trichlomphenol2.4.6 
Trichbrophenorlpropinic (2.4.5tP) 
Mnyl Chloride 

p@ne 

CURRENT 

Segment 5 
Standard 
L!d 

0.56 
0.00014 

23000 
6 

5.7 
0 0028 
0.0028 

4 
2 

0.17 
76 

IOM) 
0 . m  

2M) 
0 6  
66 

700 
2.0 

50.0 
2 

-Wen not indicaled. Total Remverable metals are methcd required. 

CURRENT , 

Segmenl 4 
Standard 
ld! footnotes 
0.56 C 

O.Wl4 b.d 
2 m  a 

6 C 
5.7 C 

0.0028 b 
0.0028 b 

4 b 
2 C 

0.17 a 
0.8 b.d.e 

1000 C 

0.0002 C 
200 C 

0.6 C 
2.7 c.e 
700 C 
2.0 C 

50.0 b 
2 C 

Aluminum (7 
Anent 
Barium 
BeMlium (20 day avg) 

Chromium 111 
Chromium VI (7 

Iron (7 
Iron 
Lead 
Manganese (7 
Manganese (30 day avg) 
Mercury 
Nickel r) 
Selenium 
Silver c) 

Cadmium (7 1 

Copper 

Thnlliiim 

87 
50 

1000 
4 

vs.1.50" 
50 
11 
23 
300 

13200 
28 

560 
200 
0.01 

NS.125 
10 

N S S . 5 9  
0.012 

87 a 
50 C 

I 
NVS=l.M 1.c 

1m 
4 

50 
11 

C 

C 
C 

NS:16 1.d 
300 C 
1wO a.e 
50 C 
50 C 
200 I 
0.01 C 

NS.125 I 
10 C 

NS.0.59 C 

0.012 C 

zinc 
Cadmium 
Silver 

c)  = DISSOLVED METAL 
' W S  = TABLE VALUE STANDARD. N S ~ .  promulgated by the Colorada Water Quality Control Canmission. are variable 
standards subied Io the measured values lor other parameters. such as lotal hardness. 
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Table 3.3-2 (Continued) 
Colorado Water Quality Control Commission Standards (Site-specific) 

Parameter 

c!fg.mh 
Dimethylphenol 2.4 
Dirutroocresole 
Ditrophsnol2.4 
Dinifrotoluene 2.4 
Dinilrololuene 2.6 
Dioxin (2.3.7.8.TCDD) 
Diphenylhydrazine 1.2 
Endosultan 
Endrin 
Endrin aldehyde 
Ethylbenzene 

Fluoranthene 
Fluorene 
Gumin 
Heptachlor 
Heptachlor epoxide 
HexachlorObeluene 
Hexachlorcbutadiene 
Hexachlorocyclohexane. alpha (BHC) 
Hexadlorcqdohexane. be(a (BHC) 
HexachIorcqCIOhexane. gamma (BHCI 
Hexachlorcqclohexane. technical (BHC) 
Hexad m me ha n e 
Hexachlororcqclopenladiene 
Indew( 1 .Z.Xd)pyrene 
lsophorone 
Malathion 
Methoxychlor 
Melhyl bromide 
M e w  chloride 
Methylene CNOride 
Mirex 
Naphthalene 
Nllrobenzene 
Nitrdi-n-prop@ninen 
Nilroscdi.nbulylamine-n 
Nrroscdiethylaminen 
Nilmsodimelhylamine-n 
N~lrmodiphenylaminen 
Nilrmopynolidine.n 

. Elhylhexyi phthalate (bis-2) 

!2.!Ewu 
Segment 5 
Standard 

l4Ld 
2120 

13 
14 

0.11 
230 

O.MxxxxX13 
0.04 
0.056 

0.W23 
0.2 
680 
1.8 
42 

0.0028 
0.01 

0 . m 1  
o.oO01 

0.W72 
0.45 

0.W39 
0.014 
0.019 
0.012 

1.9 
5 

0.0028 
8.4 
0.1 

0.03 
48 
5.7 
4.7 

0.001 
0.0028 
. 3.5 
0.W5 

0 . W  
O.wO8 
0 . m 9  

4.9 
0.016 

!2.!Ewu 
Segment 4 
Standard raen 

2120 
I3 
14 

0 11 
230 

OMxxxxX13 
004 
0056 
0 W23 

0 2  
680 
18 
42 

0 0028 
001 

om1 
0 MI01 

0 00072 
0 45 

00039 
0014 
0 019 
0 012 

1 9  
5 

0 W26 
84 
01 
003 

48 
57 
4 7  

OW1 
0 0028 

3 5  
O W 5  

O W 6 4  
OW 

oooo69 
4 9  

0 016 

k!mQm 
a 
a 

a 
a 

b d  

b 
b d  

a 

a 
b 
b 
b 

b.d 

b.d 
b d  

b 
b 

b.d 
b 
b 
C 
b 
C 
b 

b.d 
b 
b 
b 
b 
b 
C 
a 
b 
b 
b 

b 

C 

C 

C 

C 

b .  

Table 3.3-2 (Continued) 
Colorado Water Quality Control Commlsslon Slandards (Sibspecific) 

Parameter 

Phvsicel& Btolwicel 

Mmimum Olssolved Oxygen (nyl) 
P H ~ U )  
Fecal lhhlorms per 100 ml 

LlmmQim 
UNoruZed Ammorua. March Tbugh June 
UruOnued Amrorua - Juiy Through February 
Armnaua 
Baron 
CNOnde 
W M e  (Acute) 
Chlome (chmnic) 
Cyanide (Free) 
Fhmnde 
Nihale 
Nilnle 
Sollalo 
Sullde (as Hfi) 

Parameter 

Padlonuslides 

Gmss alpha 
Gmss beta 

Curium-244 
Neplun1um237 
Plutwum.239. -240 
UrarUWn 
uraruum2331-234 
UranWrnnS 
Cesum-134 
Radiwn.226. -228 
SI mn ll u m SO 
Thonum-230..~ 
Tnbum 

a Stalemde aquatr slandard 
b %esceulcstandard 

AmeMwn241 

CURRENT ( W I R E R  

Standard Standard 
segment 5 Segment 4 

l4Ld 
5.0 5.0 

6.59.0 6.5-9.0 
mw, 2wo 

1800 calculaled 
700 CalCUlaled 
100 100 
750 7% 

2 m  2 m  
19 19 
11 I I  
5 5 

2wo 
lw00 IMXY) 
500 500 

25cooo 2 7  
2 

GMEM CURRENT 

Walnut Creek 
pwn Laf! 

7 1 1  
s 19 

0.05 0.05 
w w 
30 30 

005 0 05 
5 10 

80 80 
5 5 
8 8 
60 w 
500 500 

fwlnotes 

C.I 
C 

C 

c.l.g 
c.9 

I 
C 

a 
a 

c.1 
C 

C 
C 

C 
C 

c. Stalewide water suppiy standard 
d. This standard is more restrictive than me silewde water supply slandard. 
e. Segment 5 standard is a ternpnaty modification. e m e d  3rg3, 
1. Stalewide agricultural w r d .  
g. Stalewide water supplv unimized ammonia standard d 0.5 applied at water wppty intake 
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samples are collected in a similar manner at ;I Sanipling station on Walnut Creek near 
its intersection with Indiana Street. 

Total chrnmium samples are analyzed monthly while WET samples are analyzed 
quarterly when discharge occurs at Ponds A-4. B-5. and C-2. Pond B-5 i s  sampled 
monthly for total chromiunl during transfer to Pond A-4. 

Discharges in 1994 from Pond A-4. which may include transfers from Pond B-5. 
entered Walnut Creek and were diverted around Great Western Reservoir by means o f  
the Broomfield Diversion Ditch. Discharges from Pond C-2 may be pumped through 
an S.O(H)-foot pipeline which flows into the Broomfield Diversion Ditch. Table 3.3-3 
indicates the 1994 monthly flow volumes and summaries o f  data from discharges at 
Ponds A-4. 6-5. C-2. C -  I, Walnut Creek at Indiana, and Pond B-5 transfers. 

If the need should ever arise. carbon adsorption and filtration facilities are available 
fnr additional treatment of waters before release. Treatment capacity at Ponds A-4 
and C-2 are 1.200 gallons per minute (gpm) and 750 gpm. respectively. 

Remote Monitoring and Control Network 

The remote monitoring program employs radio control and data acquisition systems 
and displays monitoring results on a computer-based system using graphical user 
interlace (CUI) technology. Twenty-five surface-water remote monitoring stations 
have been installed since the suinnier o f  1992. The remote surface-water monitoring 

Table 3.3-3 
Monthly Flow and Discharges for 1994 

Walnut Creek 
Month &@&a% w paw&$ w PQWx _ _  

January 

March 
April 

June 

September 
October 
November 
December 

February 

May 

2;usl 

15.349.300 
No Flow 

9.95a.000 
15.459.000a 
Il.OI1.000a 

8.W.000 
No Flow 

10.235.000 
9.138.OOo 

No Flow 
9.912.000 

11,076.300 

19,547,000 
No Discharge 

11.999.cim 
15,815,000 
7,661,000 

12.268.000 
9,737.m 

No Discharge 
8.745.000 

10.497.000 
No Discharge 

12.587.W 

No Discharge 
No Discharge 

1,374,000 
NO Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 

No Discharge 
No Dkcharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 
No Discharge 

2,923,000 
2.985.000 
9.01o.m 

15.367.000 
5.548.000 
1.378.000 * 
No Flow 
No Flow 
No Flow 
376.000 

4.619.000 
4.761.000 

Total 101.082.ow iw1.65o.m 1.374.000 No Discharge 46,968,000 

a. TOM volume is an estimate: now was tw low lo quantify for part of the monlh. 

” 1 system consists of thc following major components. 

Field sensors. including flow equipment :Ind water c*-%l:**, ---L,. 

Remote hidirectional radio telemetry hardw:lre 
Computer-hascd. Real-time Graphical User Interface (RTGUI) using 
networking capabilities 

Field sensors are located throughout the Site at deteniicln pond outlets. alollg ,.-,.-I.- 
and at monitoring 1oc:itions identified in  the Industrial Aren IM/IRA. Field SL,,.,,,,~ 

measure flow and water-quality parameters (it.. pH. dissolved oxygen. salinity. 
conductivity. temperature. and turbidity). Real-time water-quality data arc used as 
indicators of pond water quality. and as such, data are archived hut not summarized. 
Flow sensors are located at existing NPDES permit outfalls to record required 
information. At present, the 25 field sensors transmit data by means of 25 
self-contained solar-powered network nodes. Three of these nodes are based (111 

industrial-compliant programmahle logic controllers and dislributed process 
controllers. 

Field sensors are linked hy a remote radio-controlled nctwork using radio te le*-~-*~~,  
to the RTGUI. The remote bidirectional radio network employs the Internet s 
protocol. Transmission Control Protocol/lnternet Protocol. The KTG’ I’ 
employs standard pcrsonal computer and work station-based softwan 
Iconics. Geoniation. and Silicon Graphics. Real-tinic d;tta arc ;Ininiat,,, ,,y 
RTGUI to support mission-based decisions on water rmticlgcrllellt. 

Hydrological Characterization and Storm Water Monitoring 

Hydrological and storm water quality characterizations of thc Slte are generated from 
2 I streani gaging stations dispersed sitewide. The strctlm gages itre equipped with 
continuously recording flow meters and automiltic water samplers that are 
programmed to sample storm event and pond discharge event llows. The strealii 
gages are part of the fixed-station monitoring network for evaluating contaminant fate 
and transport across the Site. 

Data collected at the stream gaging stations in water years 1991, 1992. and 1993 arc 
published in  the Event-Relrted Sitrfnce Water Moriitoriri,q Repriri. KocJ-. C’-.,- *” -~ . 
Water Yews 1991 itrid 1992 and Elwit-Relrted S r t r f t c ~  IVtrtcr Morlitorct,h ,,C-,J,J, I. 

Rocky Fktt.7 Environmental Tecliriolrqy Site. Wmer Year 1993. Electronic copies of 
these data are availahle to support future hydrological invesiiputions. 

’ 

. 
.. 

1 

I 
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In May 1093. DOE entered into an IAG with the USGS to  upgrade. operate, and 
inaintaiti the Site's streaiii gaging station network and to provide expenise in 
hydrologic data collection. The USGS wil l  publish Site hydrologic data in USGS 
Operr File reports. and data iinalysis and interpretaiion wi l l  be published in  USGS 
W~rrer Hrsoirrws Imvstigariotr repons. The USGS provides administrative repons on 
surface-water discharge from the Site at the monthly DOE-State Exchange of  
Information Meeting.' The USGS i s  scheduled to insiall satellite telemetry systems 
on the streaiii gages in Water Year 1995 to provide ;I real-time data collection 
platforni that is accessible by niodem to exter~lal daia users such as DOE. EPA. or 
CDPHE. 

. .  
MONITORING RESULTS 

Nonradiological Monitoring 

The release o f  pollutants into United States waters i s  controlled by the NPDES 
permit. which rcquires routine monitoring of point source discharges and reponing o f  
results. An updaied renewal iipplication has been submitted for the Rocky Flats 
NPDES perniii, which expired in  1989 and was extended administratively until 
renewed. 111 addition. the NPDES permit terms were modilied by the NPDES FFCA 
that was signed hy DOE and EPA in 199 I .  That FFCA esiablished an additional 
monitciring point at the WWTP and added certain monitoring requirements. In 1994 
there were no violations of NPDES limitations at Rocky Flats. 

Annual avcr;ige conceiitrations o f  chemical and biological constituents measured in 
surface-water eftluent samples as pan of the NPDES FFCA are provided in  
Tahlc 3.3-4. Concentrations are indicative of the overall quality of el'tluent 
discharges. Certain discharges must meet the NPDES permit monitoring and 
compliance liniilations described in lable 3.3-1. 

Radiological Monitoring 

Concentrations trl'plutonium. uranium. americium. and t r i t iun~ in  water samples froni 
the outliills of Ponds A-4, R-5. C- I ,  C-2. and from Walnut Creek at Indiana Street are 
presented in Tahles 3.3-5 and 3.3-6. The mean c o n c e ~ ~ t r a t i ~ ~ ~ s  at all sample locations 
were less than 0.28 percent of applicable DCGs (Table 3.3-7), which i s  the applicable 
standard :IS prescrihed by DOE orders under authority o f  the Atomic Energy Act. 

The annual cumulative total anlotints of plutoniuni, uranium. and aniericium 
discharged lo ollsite waters during the year were calculated using each individual 
discharge concentration and flow measurenlent. 

Table 3.3-4 
Chemical and Biological Constituents In Surface-Water Effluents at NPDES Permit Discharge 

Locatlons. 1994o.b 

Number 01 
c minimum' €maximumr cfi&nc,d 

Discharge M)I (Pond 6-3) 
Nilrate as N. mgl 65 0.3 7.3 3. I 
TOW R d u a l  Wr ine.  mgl 365 0 0 28 0.05 

30 6.7 8.2 NIA 
Nitrale as N. mgl 30 4.05 3.5 <1.0 

Mschargs 002 (Pond A 4  
pH.slandalduNls , 

Dischargs Mu (Reverse Osmosis Pilot Plant) During I994 there were TY) dwharges. 

Dlscharge 004 (Revem Osmosis Planl) 

Dlscharge 005 (Pond 1.4) 

During 1994 there were no discharges 

Total Chromium. pgl 9 <4.0 4 . 0  4 6  

Dlsehargc 006 (Pond E S )  
ToWChmmium. pgl  1 ~ 4 . 0  4 0  4 0  

Discharge 007 (Pond C-2) 

Discharge 995 (Wastewater Trealmenl Plant) 

During 1994 them were no discharges. 

pH. standard units 35s 6.4 7.6 NIA 

Oil and Grease, mgil 0 NIA NIA NIA 
Tolal Phosphorus. mgl I16 0.4 10.7 3.4 
TOW Chmmum. pgl 52 ~ 4 . 0  8.5 c4.7 

TOUI Suspended Solids. mgl 116 <4.0 52.0 6 0  

119 4 . 0  530.0 4 0  Fecal Colilorm. NlOOml 
Carbomceous Biochemical 116 0.3 132 3.2 

Oxygen Demand. II@ 

a. 
b. 

NPDES permil limitations are presented in Table 3 3-1. 
Average annual mncenlration reponed lor each parameter is an estimate 01 central tendency (mean value) tor all samples 
collected during the year. This p d e s  an e s h t e  ot average eHluent water quality lor the entire year. The maximum values 

. listed are the highest values obserred and represent W worstcas8 scenario lor Ihe enure year. The NPDES penit limits are 
spedlied as 'Monthly Average' and Weekly Average' and are measures 01 cenlral tendency lor the shoner time periods as 
required by the permit. The 'Daily Maximum. IS me largest value measured during the month. EPA has eslablished limils lor 
these required repding intervals. 
C minimum : minimup measured mncentrabl; C maumum = marimum measured mnlra l lon;  C mean = mean 
measured mcentralron. 
For Fecal Cotifon. RIW ml geometric mean used. 

c. 

d. 
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Table 3.3-5 
Plutonium. Americium, and Uranium Concentrations 

in Surface-Water Effluents 

Number 01 Percent 01 

cm.a!oLl ~su$w cmM_m", b,c c-'.~ ~rned'~ O.CGX& 

Plutonium-239, -240 Concentration pciffl' 

Pond A-4 I8 -0008 i 0.007 0.009 i 0.007 
Pond c-1 
Pond C-2 NO Discharge During 1994 
Walnul Creek a1 Indiana Slreel 23 

37 4.001 f 0.m 0.m f 0.008 

4.004 f 0.007 0.024 f 0.010 

~ m e r i c i u m ~ 4 1  Concentration p ~ %  

Pond A.4 4.W i 0.016 0.015 f 0.007 
Pond C.1 37 -0.003 i 0.012 0.021 i 0.016 
Pond C-2 NO Discharge During 1994 
Walnul Creek a1 Indiana Slreel 23 4.008 i 0.wB 0.0'23 f 0.021 

uranium-233, -234 Concentration p c i d  

Pond A-4 I8 0.56 + 0.12 1.20 t 0.16 
Pond C-1 37 0.63 i 0.08 2.35 f 0.26 

Pond C-2 
Walnul Creek al Indiana Slreel 23 0.42 i 0.09 1.52 f 0.20 

No Discharge During 1994 

Uranium23 Concentration PM' 

Pond A-4 18 0.64 i 009 1.40 t 0.18 
Pond C-1 37 0.08 f 0.09 1.63 f 0.15 

Pond C-2 
WainuiCreek al Indiana Slreel 23 0.27 i 0.07 1.31 f 0.18 

No Discharge During 1994 

0002 f 0001 
OW6 i O W 2  

OW5 f 000'2 

o w 3  t O W 2  
0007 i 0002 

o w 6  f ow3 

048 i 003 
139 f 045 

OM f 003 

051 f 003 
101 f 033 

085 f 003 

0 01 
OM 

0 02 

0 01 
OM 

00'2 

0 10 
0 28 

0 I 7  

0 08 
0 I 7  

0 I 4  

a C minimum = minimum measured concentration: C maximum maximum measured mnlrat ion. For Pond GI. C mean relen to 
calculaled mean Concentration. Because 01 irnerminenl flow meter operalmns at Pond C-l  during 1593. a volume weighted average 
was no1 possibie Io cakulale. For Ponds A 4  C.2. and Row al Walnut Creek a1 Indiana Slreel. C mean relen to wlume weighted 
averages 

b. Calculated as 1.96 slandard devialions 01 lhe individual MeaSuremenl. 
c. Calculaled as 1.96 standard deviations 01 Ihe mean (95% CMllidence InteNal). 
d. Radiochemically delemined as plutonium-239 and -240. The DOE Denved Concentration Guide (DCG) lor plutonium in water 

e. Radiochemicalk delemined as americium.24l. The standard calculated DCG lor americium in water available Io members of 
available to members 01 Ihe publc is 30 pCi (Table 3.3-8). 
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Table 3.3-6 
Tritium Concentrations in Surface-Water Effluents 

Number of Percent of 
b ! s e s  E minimum*.b E maximum'. hem*,' DCG IC mean) 

Trltlum Concentration pCmd I 
207 * 148 297 t 155 34 i 18 0.w 

ea 
36 

No Discharge During 1994 
102 

Pond A.4 
Pond C-l  
Pond c-2 
Walnul Creek a1 Indiana Slreel 

-128 i 162 340 f 180 46 i 15 0.00 
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Table 3.3-8 
Plutonium, Americium. and Uranium Concentrations in the Raw Water Supply 

Percent 
01 DCG 

LWtio! &a!yss c-~E" c maximum'. me& & x e d  

Number 
of 

Plutonium Concentration p c ~ *  
Rocky Flats Raw Water 12 0.003 t0.W 0.005 t0.005 0 W o t  0 001 0.W 

Americium Concentration pCill' 
Rocky Flals Raw Waler 12 0.004 *O.W5 0.W5 tO.W5 0 Wt f 0.002 0.00 

Uranium -233. -234 Concentration pCi' 
Rocky Flals Raw Waler 12 -0.010 tO.010 1.3Wt0.140 0.570t0.260 0.11 

Uranium -238 Concentration pCffl' 

Rocky Flals Raw Waler 12 oooo tO.O1O l.lWt0.130 o.5ooto.m 0.08 

a. C minimum 

b. Calculaled as 1.96 standard deviations 01 Ihe individual measurement. 
c. Calculated as 1.96 standard deviations of the mean (95% Confidence InleNal). 
d Radrachemically determined as plutonium -239 and 240. The DOE Derived Concentratlon Guide (DCG) lor plutonium in Water 

c Radiochemicallv delermined as americium -241. The standard calculated DCG lor americbum in water available lo members 01 the 

minimum measured concentration: C maximum = maximum measured concentration: C mean = mean calculated 

concenlratron. 

available lo members 01 the public is 30 pCin Fable 3 3-8). 
.~ 

puhlic is 30 pCifll (Table 3 3-81, 

01 the puhllc is 500 Kin. The DCG lor uranium .238 in water is Mw) pcffl Table 3.38. 
I. Radlochkmlcally delermined as uranium -233. .234 and -238. The DOE DCG lor uranium -233, -224 in water available to members 

WATERSHED MANAGEMENT PIAN 

Thc \Vatershed Management Plan (WMP) documents the programs that complement 
;III~ suppnrt each other I'nr ninintennnce and protection of the watershed. The major 
prngr;iiiis dctailcd i n  the plan are weed control. vegetation stabilization. erosion 
control. mnnitoring. hiocide cnntrnl. and ecology and NEPA field work. 

Weed Control Program 

Thc Weed Cnntrnl Program instituted the application o f  approved herbicides at 
sclected areas onsite to  manage undesirahle vegetation under federal. state. and 
c(~unty weed control regulations. I n  addition. hiolngical and mechanical weed 
contrnl nicthnds were utilized to integrate the program fully and to reduce chemical 
11sagc. 
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Biocide Management Program 

The Biocide Management Program is designed i n  ensure that Rocky Flats i s  in 
compliance with FIFRA. the Cdorudo Pesticide Act. :mtl i l ic  Cnlnratlo Pesticide 
Applicator's Act. The program includes record-keepiny respnnsihilities and 
oversight of the central FIFRA docunient;ltioli li le and of  the use of a l l  pesticides on 
the Site (whether applied by subcontractor or Sile persniiiicl). Pesticide procurement 
actions are reviewed and FIFRA training/qualilic~~ti(~n o f  huilding Environmental 
Coordinators and Facilities Operations Managers i s  inipleiiicntcd. 

Dam Management and Upgrades 

The twelve earthen dams at Rocky Flats are subject to fcdcral and state regulations 
pertaining to the Federal Guidelines for Dam Safety' and t h c  Colorado State Dani 
Safety Regulations.' 

The Site Dam Rehabilitation work package has heeii cxpontletl to provide for 
recommendations in the Federal Guidelines for Dam Safety pursuant to federal and 
state regulations. Surface water and civil engineering pcrst)nnel received and 
evaluated the Draft Final Stability Analysis for Dani A-4. 13-S. and C-2 at 
Rocky Flats. prepared by the U.S. Ammy Corps of Enginccrs: the 1994 Federal 
Energy Regulatory Commission Inspection Report: and thc I YO4 Office o f  the State 
Engineer Inspection Report concerning dams i i t  the Site. A Rocky Flats Dan1 
Inspection Program was proposed that satisfies reconinielidilti(ltis in the federal 
guidelines for dam safety by establishing internal dam inspcctioiis. increased dam 
monitoring. identilication of deficiencies or maintenmice itciiis. and dam 
iniprovenient recommendations. 

References 

I. United Slates Environmenlal Protection Agency. Region VIII. NPDES Permit CO-CW1.733. 
Arfr/tori:ulion 10 IXwlror,vr Unilrr rlrr N~r~iond Pollrrruni 1 ) i . w . I r r r r p r ~  El~r~rinuriorr Syrrrtr. 
Denver. Colorado. Deceniher 26. 19x4. 

The Excliaiige of Inhrr i ial ion Meeting is open to Ihc Iwhlic i ~ r i d  i\ held on the 1as1 Tuesday of 
every month i n  the Brwv~i l ie ld  City Council Chamhem. R ~ K  
is puhlished i n  Tlrr M ~ , r t l l r l ~  ~ ~ r ~ i ~ ~ ~ ~ i ~ r r ~ ~ r r ~ ~ r l  Monilorirry Kvlm 

Inleragency Conimillee on Dam Safely. Sukomnii t lee oii Eiiicrgcncy Action Planning. 
Emrrgency Acliun Planning Guii/rlirrr.rJiw 1~u1n.v. FEhlA 64. 1ehru;lry I YXS, 

Code of Colorado Regulations. Rlr1r.v nnd RrgitkrriunaJiw I)mn .Sufq\. und Ihr i  Con.~irrrcrio~r, 
2 CCR 402-1. effective Septernher 30. 198% 

2. 

3. 

4. 
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3.4 GROUNDWATER MONITORING 
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Tlic IJppcr C~~ct;icc~ius L;Ira~iiie i4rrni:ition tinconfortiiahly untlcrl ies the Arapahoe 
~ ~ ~ i r i i i ~ i t i ~ ~ n  :ind i s  co~iiposcd (it cl;iystoiic with minor discontinuous sandstone lenses. 
Tl ic Fotni:itioii is 6110 t i i  800 tcet thick hciieath Rocky Flats. 

TIic 14ia Hills S;iiicIst~iiie conliirni;ihly underlies the Lnrmnie and i s  90 to 100 feet 
Iliick. 'flit. 14ix Hills oiitcr(ips in the west part of tlie Site hut occiirs 900 feel below 
tlic 1iitlustri;il Aten. The Ftix l l i l l s  i s  :I signific:lnt ;iquil'cr cast 0 1  the Site. 

H y drogeology 

Table 3.4-1 
Hydraulic Conductivities of lithologic Units 

A cniiiprehciisivc cvaluation of the hydrogeologic rcyinic ;II IIIC Site W:IS contluctctl 
in 1994. and the resulting Hydrogeologic CI1;ir~icteriz;ili~~~i I<cl>(irt wil l  he rclc;~sed ill 
199s. 

Geochemistry 



I 
I 
I 
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i 
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Dissolved Melals 

Cesium 
Lllhium 
Molytdenum 
Slronlium 
Tin 

~~gel&@y~Lisst:  

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Organics 

Table 3.4-2 
Chemical Constituents Monitored in Groundwater 

Wnyl Chloride 
Chloroelhane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 , 1 -Dichloroethane 
1 . I  .-Dichlorcelhene 
Irans- I .2-Dichlorcelhene 
1.2.Drhlorwthene (IOlal) 
Chlorolorm 
I .2-Dichloroelhane 
?-Butanone 
1 .I.i-Trichlorcethane 
Carbon Tetrachloride 
Vinyl Acetate 
Brodchlommelhane 
I, 1.2.2-Tetrachloroethane 
1 .2-Dichloropropane 
trans-1.3~Drhlorqlmpene 
Trichloroelhene 
Dtbrnmochloromeihane 
1.1.2-Tiichloroelhane 
Benzene 
cis-I .3.Dichloropropene 
Bromoform 
2-Hexanone 
4-Methyl.2-pentanone 
Tetrachlorcelhene 
Toluene 
Chlorobenzene 
Elhyl Benzene . 
Slyrene 
Total Xylenes 

Dissolved Radionuclides 

StronBum-89mO e 
Cesium137 
Tntium 
Radmm-226/228 ' 
Total Radionuclides 

Americium-241 
Plulonium-239i240 

Indicators 

Total Dissdved Solids 

Field Parameters 

PH 
Specl t  Conduclance 
Temperature 
Alkalinily 

Anions 

Carbonate 
Bicarbonate 
Chloride 
Sulfate 
NitraldNilrite 
Cyanide ' 
Fluoride 

Iaigej-CoBpound Lis1 . VolaKex Gross Alpha 
Chloromethane Gross Beta 
Brwnomethane Uranium-2331224. -235. and -238 

a. 
b. Not analyzed belore 1989. 
c. 
d 

e. 
I. 

g. 

NOTES: 
' 
' 

Before 1989. lithium was only analyzed during loullh quarter 1987 and lirsl quarter 1988. 

Not analyzed in background samples in 1989. 
Dissolved radionuclides replaces total radionuclides (except tritium) beginning wilh the lhird quarter 1987: however. 
lolal Pu and Am were collected starting in third quarter 1990. 
Slronlium49t3I was no1 analyzed during first quarter 1988. 
Not analyzed belore 1989. and only analyzed il gross alpha exceeds 5 Pea. 
Cyanide was no1 analyzed during fourth quartel1987. 

Total suspended solids and phosphate were analyzed in 1986 only: orthophosphates were analyzed in I990 and 1991 
Chromium (VI) was analyzed during lourth quarter 1987 On$. 

L 

Wells in the grciundwater monitnring program have hccn clawified as one of the 
following: 

Background wells monitor the groundwater in areas upgradient or cogr:mdient to 
Rocky Flats. 

RCRA regulatory wells characterize and/or monitor the uppermost aquifer for 
RCRA units in accordance with RCRA monitoring requirements lor land 
disposal units. 

RCRA characterization wells characterize and/or monitor aquifers other than 
the uppermost aquifer at or near RCRA units. 

CERCLA wells characterize andlor monitor the groundwater for CERCLA 
environmental restoration planning and perfnrnmance monitoring. 

Boundary wells monitor the movement and quality of groundwater at the 
downgradient boundaries of Rocky Flats. 

Special purpose wells include other wells installed :it Rocky Flats that are used 
to characterize groundwater and hydrogeology lor a variety o f  purposes. 

Generally. the well categorization reflects the primary driver fnr the well, but all 
relevant data from various well classes are utilized as appropriate for each program. 
The Site's groundwater protection program i s  documented in  detail in  the 
Gmnoidwafer Pmrecrion crr id Monirriring ProKrmr P h . '  

Water-level measurements are taken to assess the magnitude and direction o f  
groundwater flow. These data are used to evaluate ti-ends in groundwater quality and 
contaminant migration in the uppermost. unconfined aquifer. Wells receive either 
quarterly or monthly water-level measurements depending on.the needs of thc 
groundwater program. 

Beginning in  1993. the program initiated an Annual Well Ev;lluation Report.' This 
document assesses the results o f  the previous year's monitoring and sets the technical 
foundation for adaptation of the monitoring network to meet changing conditions. 

During 1994, thirty-nine monitoring wells were abandoned under the Well 
Abandonment and Replacement Program (WARP). WARP was developed to 
mitigate the potential for contaminant migration through improperly constructed or 
damaged wells. and to provide a programmatic structure for the ongoing physical 
inspection and maintenance of the groundwater monitoring network. 

- 
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Organic compounds, principally VOCs. were infrequently detected in Solar 
Evaporaiion Pond area wells. Detected organic compounds typically present in 
downgradient grpundwater include I ,  I ,I-trichloroethane; I, I -dichloroethaoe; 
his-2-ethylhexyl phthalate; carbon tetrachloride; chloroform; cis- I .2-dichlorwthene; 
methylene chloride; tetrachloroethane; and trichloroethene. Higher concentrations of 
VOCs were typically found in groundwater from wells immediately adjacent to 
Pond 207C. 

Contmiinanl tlistrihutions shown o n  concentration-isopleth maps are distinct in 
surlicial-material groundwater and UHSU-hedrock groundwater. Highest 
concentrations o f  contaminants in surficial material groundwater occur principally 
along the eastern unit compliance boundary. In UHSU-kdrock groundwater, the 
highest concentrations are generally recorded in wells located just north of the 
compliance boundary. This pattern of distribution is applicable to both dissolved and 
total constituents. The apparent distinction may be the result of different 
groundwater-llow directions i n  the two units or it  may he an artifact of the spatial 
distribution of wells within these two units. No wells screened in surlicial materials 
are present immediately north of the Solar Evaporation Ponds. 

OU 7 (Present Landtill) -This section presents conclusions derived from data 
collected during the 1994 groundwater monitoring program at the Present Landfill. 
The discussion which follows addresses groundwater flow and contaminant 
distribution in the area. 

Groundwater flow direction is generally to the east with the flow components 
converging toward the East Landlill Pond east of the landfill. Potentiometric-surface 
maps ofthe Present Landtill vicinity show that the elevation of the water table was 
lower inside the groundwater-interceptldiversion system than outside during 1994. 
Within the I;indljII in 1994, as in 1993, groundwater elevations were higher on the 
north side than cin the south side of the landfill, suggesting that the groundwater- 
diversion system performs more effectively on the southwest side of the landfill than 
on the northwest side. Vertical flow is upwards within the landfill materials 
compared io downward in the surrounding USHU aquifer. 

Statistical comparisons of upgradient versus downgradient UHSU groundwater at the 
Present Landlill indicate statistically significant increases in downgradient activities 
of uranium-233/234 and -238 and concentrations of calcium, lithium. magnesium, 
sodium. slrontium. bicarbonate. chloride, lluoride. sulfate, and TDS. There is no 
statistically signilicant dllference in upgradient versus downgradient concentrations 
of vocs. 
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Generally, radionuclide activities and concentrations 01' VOCs. and inorganic 
parameters were notably highest within the landlill and in  the :ires adjiicent to IHSSs 
located southeast of the landfill relative to other areas i n  the vicinity o l  the Present 
Landtill. VOCs were detected infrequently in groundwater from UHSU bedrock 
beneath and downgradient ol'the landtill, hut radionuclides were prcseiit at activities 
higher than background in UHSU-bedrock groundwater. 

Conditions at the Present Landtill in 1994 appear generally consisten1 with those ol' 
1993. However, in 1Y94, more inorganic parameters and radionuclides displayed 
statistically signilicant increases in concentration downgradient of the 
RCRA-regulated unit. The groundwater-iiitercept system did not appear as elfective 
in 1994 as in I993 in limiting the downgradient transport (if coi~~aminants. The 
increase in transport may he due to the incrrase i n  the potentibnietric surlace north of 
the landlill which inay he increasing the llow, if any, into the landlill frtini the north. 
Contaminants detected in monitoring wells southeast o f  111e Present Laiiillill nidy he 
due to an inadequately functioning groundwatrr-intercept system in this area, 
eniplacement of wastes beyond the limit of the intercept sys~em, or impacts 
associated with other IHSSs adjacent to the landtill. 

OU 1 I (West Spray Field) - This section presents conclusions derived from data 
collected during the I994 groundwater monitoring program ill Ihe Wesc Spray Field. 
The discussion which follows addresses groundwater flow and conlminanr 
distribution in the area. 

The direction of groundwater tlow at the West Spray Field is geiit~ally to [he east. 
and evidently is controlled by the topographic surface of h e  underlying hedrock. An 
east-trending bedrock ridge underlies the area and apparently acts as a groundwater 
divide. Groundwater flow in the UHSU north of the divide is directed primarily 
toward the northeast into the Walnut Creek drainage, while llow i n  the UHSU south 
of the divide is directed to the southeast toward Wwnan Creek. 

For analytes with suflicienl detectable results, ANOVA testing indicated a statistically 
signilicant difference at the 5 percent significance level in upgradient versus 
downgradient groundwater quality for specilic constituents in  the UIiSU. 
Downgradient concentrations were greater than upgradient concenlrations i n  the 
UHSU surficial materials for some metals (calcium. magnesium. sodium. iind 

strontium) and inorganic parameters (bicarbonate. chloride. and lolal dissolved 
solids). Groundw:iter-quality data from UHSU-bedrock wells were insufticient i n  
number to conduct statistical coniparisons. 

Other iin;ilytes detected ill the West Spray Field are portrayed on niiiilytr-distrihiition 
i i i d p .  ' ~ c i t . ~ l  i;didiuclides detected i n  UHSU-bedrock samples include gross alpha; 
gross beta; tritiuiii; uranium-233/234; aniericiuni-24 I ; plu1oiiiuii1-239/~~10: 



strontiuni-89/90: ;itid tot:iI ratliocesiutn. In atltlition to tliese ra$onuclidcs. 
urnniuni-23.5. ur;1nium-238. r;itliun1-226. rudiuni-228. and ccs/uin- I37 were detected 
in groundw:lter from surficial materials 

Thc suite of dissolved radionuclides present i n  groundwater from UHSU-hedrock and 
surlicial wells'was similar to the suite of reported total radionuclides discussed 
ahove. With the exception o f  tritium which was not reported. each of the total 
radionuclides discussed ahove W:IS also detected in dissolved concentrations. 

The infrequently detected radionuclides typically present in downgradient 
groundwatcr include hoth dissolved radionuclides (total radiocesium and 
uranium-235) and total radionuclides (americium-24 I .  plutonium-239/240, and 
t r i  t iuni j 

VOCs wcrc detected in groundwater from monitoring wells upgradient. within. and 
downgradient of the RCRA unit (Figure 4- I6 o f  the 1994 RCRA Groundwater 
Report). Most of  the reported results occurred i n  wells completed in surficial 
iii~teri;ils. with the exception of well P4 16989 which showed three VOCS analytes 
detected at relatively low levels of less than 0.2 pg/L Results o f  the third quarter 
sanipling showed a significant suite of analytes i n  groundwater at UHSU surficial 
niaterial well 4986 as reported previously. As i n  1993. methylene chloride was the 
VOCS ;uialyte most frequently detected in 1994 at the West Spray Field unit; 
however. the 1994 detections were approximately one order of magnitude less than 
corresponding levels in 1993. The highest concentration o f  methylene chloride 
detected in 19Y4 WEIS 0.8 @I. Well locations can he found in  Figure 4-1 of the 1994 
RCRA Grciuntlwatcr Report. Analytes chloroform, henzene. toluene. and 
tctrochlqrocthane were each reported twice in wells, not including well 4986. VOCs 
wcrc rarcly detected in groundwater from UHSU surficial m:iterials downgradient of 
tlic West Spray Field. Detections i n  downgradient wells were limited to methylene 
chloride. tctrachloroethanc. and trichloroethene. 

Concentration-isopleth maps presented previously show the distribution of 
nitratehitrite. TDS. and chloride. respectively (Figures 4-1 7 through 4- 19). Wells 
4YX6 and I34 I0789 and upgradient well 5 I86 show elevated concentrations of 
nitrate/nitrite (3.8 to 5.0 nig/l) rclative to other West Spray Field area wells. Elevated 
I D S  concentrations are shown in  the eastern area of the unit continuing eastward lo 
the West Access Road. 

The RFI/RI field investigation for OU I I was completed i n  August 1994 in 
accordmcc with the Revised Field Sampling Plan and Data Quality Ohjectives dated 
June 13. 1994. Thirteen boreholes were drilled i n  and around the West Spray Field, 
and monitoring wells were installed i n  each. Based upon the risk evaluations from 
;in;ilytical results. i t  is anticipated that no remedial actions wil l  be required for 
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Operable Unit I I. Routine RCRA groundwater monitoring wi l l  continue until linal 
closure has been approved. Following closure. post-closure monitoring wil l  he 
performed iis required. 

OU 5 (Woman Creek) 

Technical Memorandum (TM) #IS. Addendtrrn ro rhe Field & I ~ I ~ / ; I I ~  Pkrn.' was 
approved by the regulatory agencies in August 19Y4 and field work began in  
Scpteniher 1994. TM#15 implements a program of,adtlition;ll sampling and analysis 
to the Phase I RCRA Facility InvestigationslRcmcidal Investigations (RFI/RI) Work 
Plan. The original landfill. IHSS I 15, and the filter hackwash pond. IHSS 196. 
require additional groundwater characterization and sampling. As part of the field 
work activities associaicd with TM#15. eight UHSU nionitorit~g wells. six LHSU 
wells, and eight mini-wells were installed at IHSS 133 (Ash Pits). Groundwater 
sampling was conducted and water levels were collected in Dcceniher 19Y4. 

OU 6 (Walnut Creek) 

In 1994. all groundwater activities i n  O U  6 were related to modelling. Preliminary 
groundwater modelling for O U  6 focused on the groundwnter contaminant 
conditions, the potential sources of  contatiiin:~nts. and appropriate modelling 
methods. Additional wells were installed i n  North and South Walnut Creek drainages 
to investigatc groundwater quality further. 

Industrial Area 

In  1994. approximately 51 previously installed wells in the Industrial Area were 
sampled to provide preliminary characterization information i n  conjunction with the 
Industrial Area IM l lRA program. 

The Industrial Area IMARA is designed to provide additional environmental 
protection during decontamination and decommissioning xtivities. This program 
was developed in  close cooperation with the regulatory agencies and resulted i n  a 
Decision Document being approved in December 1994. Actions outlined i n  this 
Decision Document wil l  be implemented in 1995 and include the iiistallation of 
supplemental groundwater. surface-water, and air monitoring capabilities. 

Analysis o f  the 1994 sampling data identified elevated concentrations o f  a number of 
contaminants. but the data could not he spatially correlated without further technical 
analysis and additional wells. As a result, eleven additional wells are planned for 
installation i n  the Industrial Area in 1995. The technical analysis of the 1994 data 
wi l l  be performed as part o f  the 1995 Well Evaluation Report. Placement of 
additional wells for the monitoring network in the Industrial Area wil l  he assessed. 
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I n  1994. tcchnic;il specialists in the grountlw;itcr program determined that one 
possihle c;iusc of  the elevated plutonium in well 41691 might he the result o f  slightly 
cun1aniin;ited surlicial soils having entered the horehdt. during well cdnslruclion. A 
new "aseptic" drilling method. which involvcs isolation o f  the surficial material near 
thc collar ofthe well. i s  heing evaluated. An alternate hypothesis i s  colloidal 
tr:inspcirt of plutonium and/or americium in the shallow groundwater within the 
W.ilnut Crcek drainage. 

Me;istirerneiits of dissolved plutonium and americium from filtered saniples from 
well 41691 did not  show any significant elevation. pointing toward an association o f  
elevated nieasurernents with suspended solids. 

During the'second quarter of 1994. well 41691 was redeveloped in  an effort to 
rcniove the suspended sediment i n  the well. Analysis o f  total plutonium and 
americium s;nnplcs following redevelopment indicate infrequent detections above the 
hackground UTLs for plutonium. 

Two ncw wells were installed offsite. downgradient of well 41691 (wells I1894 and 
I 19Y4). and one additional well (10894) was installed upgradient o f  well 41691 i n  
ordcr to further evaluate the reasons for the elevated radionuclides observed in  well 
4169 I .  As of the date of  preparation of  this report (March 1995). the laboratory 
andytical results were not yet available. 

Ilissdved radium-226 was detected in levels slightly above hackground UTLS in  
samples from wells 414901 and 821789. Total radium-226 was found in slightly 
elevaled concentrations from samples from well 41691. which also showed slight 
clevations of  total radiocesium in hoth total and dissolved samples. 

Dissolved and tutal uranium-235 were detected at levels slightly above hackground in  
:I single sample from well 10294 taken on August 25. 1994. The analytical package 
for this sample has not yet gone through quality assurance validation. 
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Table 3.5-1 
Plutonium Concentration in Soil Samples at a One- and Two-Mile Radius from Rocky Flats 

Inner Circle: 

19e4 
PU 

L.Wat!a_n pCl9a.b.c.d 

1.018 0.08 f 0.02 
1-036 003 f 0.01 
1-054 ow f 0.01 
1-072 0 6  f 0.05 
1.090 7.7 f 0.5 
1-108 150 f 0.9 
1-126 2.1 f 0 1 
1-144 0.29 f 003 
1.162 0.14 f 0.02 
1.180 0.09 f 0.02 
1-198 022 i 0.03 
1-216 005 t 0.02 
1.234 0.13 f 0.02 
1-252 0.17 f 0.02 
1-270 006 f 0.02 
1.288 0.04 f 0.01 
1-306 0 14 f 0.02 
1.324 013 f 002 
1.342 0.04 t 001 
1-360 0 10 t 0.02 

Outer Circle: 

2.018 O M 1  f 0.01 
2-036 0.02 t 0.01 
2.054 003 t 0.01 
2.072 0.4 f 004 
2090 10.0 f 0.6 
2.108 0.46 t 0.04 
2-126 0.14 f 0.02 
2.144 0.02 t 0.01 
2-162 0.00 f 0.01 
2.180 0.02 t 0.01 
2-198 0.05 f 0.02 
2.216 0.04 f 0.01 
2 - 2 3  004 t 0.01 
2-252 009 i 0.01 
2.270 004 f 0.01 
2-288 001 t 0.01 
2.306 0.00 f 0.01 
2-324 0.08 t 0.02 
2-342 0.13 t 002 
2.360 0.02 f 001 

a. No1 blank correcled. 
b. Samples lo a deplh 01 5 cm. 

1985 
Pu 

pC@b.C.d 

0.15 t 0.02d 
0.08 f 001 
0.02 f 0.01 
0.32 f 0.03 
1.00 f 0.09 

130 t 1.30 
1.90 f 0.17 
0.32 i 0.03 
0.10 f 0.01 
0.06 i 0.01 
0.16 f 0.02 
0.05 i 0.01 
0.05 f 0.01 
0.14 f 0.02 
0.07 i 0.01 
005 t 0.01 
0.09 f 0.01 
0.15 t 0.02 
002 f 0.01 
0.11 f 0.01 

0.04 f 0.01 
0.02 f 0.01 
0 03 f 0.01 
0.33 f 0.03 
2.50 f 0.25 
0.41 t 0.04 
0.42 f 0.04 
0.04 t 0.01 
0.01 f 0 00 
0.11 f 0.01 
0.02 f 0.01 

0.05 f 0.01 
0.04 f 0.01 
0.M f 0.01 
0.04 f 0.01 
0.06 f 0.01 
0.04 f 0.01 
0.13 t 0.01 
0.09 t 0.01 

0.04 f 0.01 

1986 
Pu 

wga.b.r.d 

0.15 t 0.02 
0.10 f 0.02 
0.04 t 0.01 
0.63 f 0.06 
7.40 f 0.62 
150 f 1.40 
1.90 f 0.18 
0.27 t 0.02 
0.08 f 0.01 
0.06 f 0.01 
0.16 f 0.02 
0.10 f 0.01 
0.M f 0.01 
0.11 f 0.01 
0.08 f 0.01 
0.05 f 0.01 
0.17 f 0.02 
0.21 f 002 
0.03 f 0.01 
0.19 f 0.02 

0.03 t 0.01 
0.07 f 001 
0.05 f 0.01 
0.23 t 0.02 
5.30 f 0.48 
0.46 i 0.04 
0.44 f 0.05 
0.M f 0.01 
0.02 t 0.01 
0.04 f 0.01 
0.08 f 0.01 
0.05 f 001 
005 i 0.01 
0.07 f 0.01 
0.06 t 0.01 
0.05 t 0.01 
0.02 f 0.01 
0.09 f 0.01 
0.12 f 0.01 
0.05 f 0.01 

1981 
Pu 

p?x!3a.b.c.d 

0.18 f OM 
0.06 t 001 
0.06 t 001 
0.51 f 0.05 
7.05 f 0.77 
2.37 t 0.21 
2.75 f 0.28 
0.36 f 0.04 
0.17 f 0.02 
0.10 f 0.01 
0.21 f 002 
0.16 f 0.02 
0.05 f 001 
0.21 f 0.03 
0.w f 0.01 
0.06 t 0.01 
0.21 t 0.03 
0.24 f 0.03 
0.03 f 0.01 
0.16 f 0.02 

0.04 f 0.01 
0.10 f 0.01 
0.10 f 0.01 
0.36 f 0.04 
4.48 f 0.52 
0.57 t 0.06 
0.40 f 0.04 
0.08 f 0.01 
0.03 f 0.01 
0.03 f 0.01 
0.14 0.02 
0.07 t 0.01 
0.07 f 0.01 
0.06 f 0.01 
0.08 f 0.01 
0.13 f 0.02 
0.08 f 001 
0.08 f 0.01 
0 14 f 0.02 
0.08 f 0.01 

1988 
Pu 

ma.b.c.d 

0.10 f 0.01 
0.88 f 0.01 
0.03 f 0.01 
0.37 f 0.04 

106 f 0.98 
10.4 f 0.94 
1.55 f 0.14 
0.20 f 0.02 
0.09 t 0.01 
0.05 f 0.01 
0.10 f 0.01 
0.05 f 0.01 
0.05 f 0.01 
0.09 i 0.01 
0.07 f 0.01 
0.03 f 0.01 
0.12 f 0.01 
0.16 f 0.02 
0.02 f 0.01 
0.12 f 0.02 

0.02 f 0.00 
0.07 f 0.01 
003 f 0.01 
0.11 f 0.01 
7.12 i 0.67 
0.47 f 0.05 
0.03 f 0.01 
0.35 f 0.03 
OM f 0.01 
0.03 f 0.01 
0.10 f 0.01 
0.07 f 0.01 
0.03 * 0.01 
0.04 f 0.01 
0.06 f 0.01 
0.07 f 0.01 
0.02 f 0.00 
0.14 f 0.02 
0.10 f 0.01 
0.05 i 0.01 

c. Concentrations are lor the lraclim of soil meawing less lhan 2 nun diameter. 
d. Error term represents two slandard deviations. 
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Table 3.5-1 (Continued) 
Plutonium Concentration in Soil Samples at a One- and Two-Mile Radius horn Rocky Flats 

Inner Clrcle: 

1989 
Pu 

Location a * b . C . d  

0.08 f 0.01 1-018 
0.08 f 0.01 1.036 

1454 0.13 f 0.02 
1-072 0.16 f 0.02 
1090 2.52 t 0 27 

8.56 f 0.81 1-108 
1-126 1.08 f 0.13 
1-14 0.12 f 0.01 
1-162 0.06 f 0.01 

008 f 0.01 1-180 
0.05 f 0.01 1-198 

1-216 0.05 t 0.01 
1-23 005 i 0.01 
1-252 0.08 f 0.01 
1.270 0.06 f 0.01 
1-288 0.06 f 0.01 
1-306 0.10 f 001 
1424 0.07 i 001 
1.342 0.04 i 0.01 
1-364 0.08 f 0.01 

Outer Clrcle: 

2.018 0.02 f 0.01 
2.036 004 f 0.01 
2-054 0.06 f 0.01 
2-072 0.46 f 0.06 
2090 1.94 i 0.23 

0.53 f 0.06 2-108 
2.126 0.28 f 0.04 

0.03 f 0.01 2-14 
2-162 0.02 f 0.01 
2.180 0.08 f 0.01 
2-198 0.01 f 0.01 
2-216 0.07 f 0.01 
2-23 0.05 f 0.01 
2-252 0.04 f 0.01 
2-270 0.06 t 0.01 
2-288 0.08 f 0.01 
2-306 0.04 f 0.01 
2.324 0.06 f 0.01 
2 - 3 2  0.06 f 0.01 
2-3M) 0.04 f 0.01 

1990 
Pu 

!&&J',b.c.d 

0.07 t 0.02 
0.07 f 0.001 
0.04 t 0.01 
0.21 f 0.03 
2.18 f 0.21 
9.14 f 0.12 
1.46 f 0.17 
0 . 1 7 f  0.02 
0.06 f 0.01 
0.04 f 0.001 
0.13 t 0.005 
0.05 f 0.007 
0.03 f 0.007 
0.07 t 0.01 
0.05 f 0.01 
0.07 f 0.01 
0.08 f 0.01 
0.09 f 0.01 
0.05 i 0.008 
0.11 f 0.01 

000t 0003 
005 i 001 
016 f 003 
014 f 0 0 2  
394 f 05 
032 f 004 
oaf 002 
OMt om 
001 f om 
0 0 3 t  0007 
005 f 001 
0 0 4 a  0007 
OM f 0002 
OM f 0007 
004t 0007 
003 i 0036 
006 t 001 
009 f 001 
010 i 001 
006 1 001 

1991 
Pu 

KM'.b.c.d 

0.13 f 0.02 
0.25 i 005 
0.06 f 0.01 
0.18 f 0.03 
1.49 i 0.23 
9.76 f 1.35 
2.13 f 0.32 
0.19 f 0.03 
0.09 t 0.02 
0.04 t 001 
0 . 1 7 i  OM 
0.05 f OM 
0.05 f 0.01 
0.09 f 0.02 
0.08 f 002 
0.09 t 0.02 
0.09 f 0.02 
0.14 f 0.03 
0.05 f 0.02 
0.1 f 002 

0.01 f 0.00 
0.06 f 0.01 
0.07 f 0.01 
0.14 f 0.02 
3.61 f 0.45 
0.06 f 0.07 
0.25 t 0.05 
0.04 i 000 
0.03 f 0.00 
0.05 f 0.01 
0.07 t 0.01 
0.05 f 0.01 
0.04 f 0.01 
0.04 * 0.01 
0.03 f 0.01 
0.03 0.00 
0.08 f 0.01 
0.08 f 0.01 
0.1 f 0.01 
0.02 f 0.00 

1992 
PU 

eCyglkd 

010 t 0048 
018 f 0076 
OM t 0030 
on f 009 
1 9 0  i 039 

1100 * 2 0  
290 t 069 
460 i 072 
013 t 0032 
009 t 0026 
003 f 0014 
006 * 0020 
003 * 0014 
008 f 0022 
006 i 0028 
013 i 0032 
014 f 003 
011 f 0026 
005 f 0018 
012 f 0032 

001 t 0014 
005 t 0036 
007 t 0014 
023 t 0058 
880 f 1 1  
040 t 010 
027 i O W 6  
002 f 0018 
OM t 0036 
OM * 0032 
OM t Om 
006 f 0044 
003 f 0030 
OW f 0030 
005 f OM2 
008 f ow 
006 f 0022 
009 f 0037 
019 t 0058 
001 f 0012 

a. Not blank arnecled 
b. Samples lo a depth 01 5 an. 

c. Concentrations are lor the fradion of soil measuring less than 2 mm diameter. 
d. Error term represents hvo standard deviations. 
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Table 3.5-1 (Continued) 
Plutonlurn Concentration In Sol1 Samples at a One- and Two-Mile Radlus horn Rocky Flats 

Inner Clrcle: 

LwAlQll 

1418 
1436 
1454 
1472 
1.090 
1-108 

' 1-126 
1-144 
1-162 
1-180 
1-198 
1-216 
1 2 %  
1-252 
1-270 
1.288 
1.306 
1-324 
1.342 
1.m 

Outer Circle: 

2418 
2036 
2-054 
2472 
2-090 
2.108 
2.126 
2.144 
2-162 
2.180 
2.1% 
2.216 
2-234 
2.252 
2.270 
2.288 
2-306 
2-324 
2.342 
2.33 

I993 
Pu 

pW191.b.c.d 

0.07 * 0.02 
0.06 t 0.02 
0.16 t 0.03 
0.14 f 0.03 
3.35 t 0.39 

18.79 t 1.93 
l . 4 0 t  0.16 
0.19 t 0.04 
0.05 t 0.02 
0.06 t 0.02 
0.20 t 0.04 
0.11 t 0.03 
0.05 t 0.02 
0.12 t 0.03 
0.14 t 0.03 
0.12 t 0.03 
0.14 t 0.03 
0.21 t 0.04 
0.04 t 0.01 
0.16 t 0.03 

0.11 t 0.03 
0.07 * 0.02 
0.11 t 0.03 
0.13 t 0.03 
4.55 0.48 
0.40 t 0.05 
0.18 f 0.04 
0.02 t 0.01 
0.02 f 0.01 
0.09 t 0.02 
0.05 t 0.02 
0.06 t 0.02 
0.03 t 0.01 
0.02 t 0.01 
0.02 t 0.01 
0.00 t 0.00 
0.10 t 0.03 
0.12 t 0.03 
0.02 t 0.01 
0.04 f 0.02 

1994 
Pu 

p(;ils".C.d 

0.06 t 0.011 
0.11 t 0.01 
0.072 t 0.011 
0.32 * 0.047 
2.7 t 0.43 
9.2 t 0.17 
1.1 t 0.21 
0.18 f 0,018 
0.25 t 0.035 
0.032 t 0.007 
0.12 t 0.015 
0.063 t 0.007 
0.029 t 0.W7 
0.072 t 0.01 
0.077 t 0.01 
0.011 f '  0.017 
0.082 t 0.011 
0.13 f 0.032 
0.045 t 0.006 
0.11 t 0.015 

0.011 t 0.m 
0,069 t 0.011 
0.096 t 0.013 
0.11 t 0.012 
3.5 t 0.45 
0.42 t 0.029 
0.23 f 0.029 
0.W t 0.007 
0.016 t 0.W 
0.027 t 0.005 
0.093 t 0.01 
0.041 t 0.011 
0.022 f 0.006 
0.01 t 0.003 
0.038 f 0.035 
0.017 t 0.004 
0.043 t 0.006 
0.079 t 0.009 
0.089 f 0.01 
0.029 t 0.006 

a. No1 blank corrected. 
b. Samples lo a depth 01 5 cm. 

c. Cancenlralions are lor lhe fraction 01 sal measuring less than 2 rnm diameter 
d. Error term represents IWO standard deviatlcns. 

3-72 Sui1 Munifuring 

The plutonium concentration in soils east and southeast of the 903 Pad varied 
somewhat between years (Table 3.5- I ). Each monitoring site was adequately sized 
(30 x 30 m) to allow yearly selection of nonoverlapping sample areas. Since the 
sampling location varied between years, small microtopographical variation was 
introduced. which affected wind deposition and resuspension rates of plutonium. In 
addition, natural variability i n  erosional and faunal activities. as well its sdinpling and 
analytical error. contribute to the observed variahility. Other invrsligalors liave 
observed high variability in soil plutonium concentrdtions i n  oilier contatninaled 
sites, especially near the release source. Investigators ascribed thest. variations in  
pluloniuni-239/240 to varying distance from point of release (75 percent). 
microtopographical variations (20 percent) and sampling error. which included 
subsampling and analytical error (5 percent). Variability i n  plutonium concentrations 
in  soils taken from the two radial grids at 18, 36. and 162 10 360 degrees was 
extremely small (TJhle 3.5- I ) .  

SOIL STANDARDS 

There is no standard at the federal level for radionuclides in soil l o r  transuranics. The 
EPA proposed a screening level for plutoniuni of 44.4 disintegratiorts per minute per 
gram (dpndg) (19.98 pCi/g) for a soil density of I grani per square crittinirter 
(g/cni?) for soils sanipled to a depth of I cni (0.39 in.).' 

AI the stale level, CDPHE adopted a standard for plutonium in  I973 of 2.0 dpndg 
(0.9 pCi/g) for a soil density of I g/cmz for soils sanipled 10 a depth ol'0.M cni 
'(0.25 inc.).? 
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3.6 ECOLOGICAL STUDIES 

OVERVIEW 

I~cnlogical studies are performed at Rncky Flats to inventory natural resources. assess 
haselinc or "na1ur;il" conditions o f  these resources. and determine ecological impacts 
Iron1 \,:trinus agents of  stress. Routine surveys are also conducted to gather 
inforin:ition on wildlife and vegetation for compliance with applicohle federal and 
state en\,ironment;d statutes and regulations. 

Ecthgical studies at the Site are designed to ensure compliance with 
I>OE Order 5400. I and with various federal and state regulations requiring the 
protectitin of ccnlogical resources. Regular monitoring includes evaluation of the 
status of plants. wildlife. and birds: wildlife hahitat use; characterization o f  plant 
communities: s~udy of  soil and aquatic invertebrates: and nutrient cycling in the 
ecosystem. 'Specialized monitoring of species of  special concern (Bald Eagles and 
Preblc's Meadow Jumping Mouse) was conducted in addition to the routine 
Inonitoring. The ecological programs also provided field support for Environmental 
Restoration programs such as rainfalllrunoff studies in OU 2 and the polychlorinated 
hiphcnyls study in OU 6. 

Ecological programs ensure that ecological concerns are increasingly considered and 
e\';\luated during planning of Site programs through interfaces with projects such as 
remediation actions. facilities upgrades. and revegetation efforts. This consideration 
of ecolngicel impacts helps ensure compliance with the Endangered Species Act. the 
Migratory Bird Treaty Act. the Eagle Protection Act. and state wildlife protection 
I:I\vs. ;IS well :IS prnviding data for Natural Resource Damage Assessment actions. As 
the Site moves into decnnlmissioning and remediation phases. natural resources must 
he considered ;IS :I factor in determining Site uses. 

ECOLOGICAL MONITORING PROGRAM 

The Ecological Monitoring Program (EcMP) was established in  compliance with 
DOE Order 5400. I which requires an ecological monitoring program at federal 
f:icilitics such ;IS Rocky Flats. The EcMP conlplies with this order by quantitatively 
assessing Site ecological resources such as vegetation, small mammals. soil 
invertebrates. aquatic invertebrates, and nutrient cycling. These efforts include data 
collection at the popul;ltion. community, and ecosystem levels. Data collection i s  
perftrrnied at I2 permanent sample locations within the Buffer Zone of the Site. The 
EcMP ;mnual repoh for 1994' summarized and analyzed the data collected by the 
EcMP during IYY4. 

Each year. the EcMPAnnual Report includes the analyses ar~tl interpret;ltion o f  the 
data collected in the prior year. I n  1994. field prngranls hegan in April and continued 
through November. With the exception of laboratory an:llyses. a i l  work i n  1994 was 
performed by Site staff. 

The technical modules in the EcMP are Ecosystem Functions. Terrestrial Vegetation. 
Small Mammals. Aquatic Ecology. Soil Invertehmtes. Recl:lm;ltion Monitoring. and 
Terrestrial Arthropods. 

Ecosystem function measurements quantify carbon and nitn,gcn cycling by microbes. 
The production of soil CO, and the potential for soils to mineralize organic carbon 
and nitrogen to inorganic forms are being studied at I 2  sites. three i n  each o f  four 
vegetation community types. The range and variation in baseline conditions are 
being determined and wil l  he compared to conditions in the OUs. 

Data collected in the Terrestrial Vegetation module inclutle the composition o f  plant 
species from a site. and the amount of basal cover and production those species 
represent. The xeric grassland sites found on the alluvial piednlont at Rocky Flats 
have been found to he the most hotanically diverse of  the grassland plant 
communities at the Site. with remnants o f  tallgrass prairie which are rare for the 
region. This information has k e n  used by DOE to assess the impacts of proposed 
mining activities i n  these areas. 

Small mammal population studies continued in 1994 with the live-trapping of mice, 
voles. and ground squirrels from the 12 sites. and the suhsequent characterization of 
their hahitat. A special study examined the distribution and h:lbit:lt requirements of 
the Preble's Meadow Jumping Mouse, a species that may heccrme federally protected 
in the near future. This mouse primarily inhahits riparilln are;ls and bond edges. and 
trapping efforts demonstrated that Rocky Flats has one of the few known breeding 
populations of this species in the world. 

Aquatic ecology efforts i n  previous years demonstrated that almost all Site ponds. 
streams. and seeps have a unique biological character that i s  attributed to a variety c>f 
sources. including effects from past plant activities. anthropogenic lnanipulatiorl o f  
water flows. and other management practices. 

Soil Invertebrate measurements are collected at the same times and locations as the 
Ecosystem Function measurements. Soil samples are analyzed for protozoans. 
nematodes. and arthropods. which are all classes o f  organisms that are sensitive to 

contaminants and disturbances. 

I 
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Reclamation of soils and vegetation communities is becoming increasingly important 
at Rocky Flats during and following remediation efforts. Ecology staff members 
recommend appropriate seed mixtures, mulches, and reclamation procedures, and 
monitor the success of these activities. The primary work to date hiis been 
monitoring the reseeding ofthe 881 Hillside. Guidance has also been provided for 
several projects including the Systematic Evaluation Program. and the Geological 
Excavation and Seismic Investigation Project. These data are currently being 
analyzed to determine if groups of organisms can be indicative of adverse ecological 
effects. 

. .  
The ident iht ion and enunieration of terrestrial arthropods (primarily insects and 
spiders) was a new EcMP module in 1994. Like soil invertebrates. insects are a 
group ol' organisms that are very sensitive to contaminants. and they inhabit a wide 
variety of ecological positions and physical habitats at the Site. Samples are sent to a 
local laboratory for analysis and data will be analyzed in 1995. 

NATURAL RESOURCE PROTECTION AND COMPLIANCE PROGRAM 

The Natur;il Resource Protection and Compliance Program (NRPCP). formerly 
known as the Resource Protection Program (RPP), provides technical analysis and 
performs surveys to identify and collect information needed to comply with federal 
and state natural resource protection statutes and regulations. The NRPCP 
concentrates on compliance-related species groups such as game species. raptors, 
threatened and endangered species, state prokcted species, migratory birds, higher- 
level indicator organisms such as predators. and other species with specific protection 
concerns. The EcMP concentrates on lower-level ecosystem organisms that are less 
visible, less charismatic, and easier to quantify. Programmatically. the EcMP is 
considered the research portion of the Ecology programs while the NRPCP is 
considered the compliance and protection portion. The NRPCP evaluates ecosystem 
quality by identifying trends in habitat use and numbers of the larger or more visible 
species. The NRPCP ensures compliance with wildlife protection regulations 
through protective procedures and monitoring of the status of these species. 

Both sitewide and site-specific surveys are performed to provide information needed 
to comply with the Endangered Species Act; the Fish and Wildlife Coordination Act; 
the Clean Water Act; the Migratory Bird Treaty Act; the Bald and Golden Eagle 
Protection Act; the Colorado Nongame, Endangered, or Threatened Species Act; 
CERCLA, and Executive Orders I1988 and 11990. 

Sitewide surveys were performed throughout the year by NRPCP biologists to 
monitor the presence, status, locations, and habitat use of protected species. Sitewide 
surveys also iimcluded relative abundance. featured species, migratory bird. breeding 
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bird, waterfowl, raptor, big game. prairie dog. and carnivore surveys. Information 
froni these surveys is entered into a biological datahase that is used to descrihe 
baseline conditions for categorical exclusions, environmental assessnments. 
environmental impact statements. and other documents. These data niay also provide 
background information to address natural resource damage concerns. 

I 

Independent sitewide surveys were conducted in I994 for the Ute ladies'-tresses 
Orchid, a wild orchid that is listed as a federally threatened species. and for the 
Colorado Btnterfly Plant. a Federal Category I species and a State Category 2 
species. No Ute ladies'-tresses Orchid or Colorado Butterfly PI:ints were fiiund 
during the surveys. A pair of bald eagles atteinpting to nest at Standley I ~ k e  were 
also monitored by the Colorado Bird Observatory under a subcontract adnministered 
by NKPCP. 

NRPCP performed site-specific surveys throughout the year for proposed 
construction projects, remediation projects, and sanipling activities to deternminr 
whether the proposed projects would impact protected natural resources. 

Natural Resource Damage Assessment (NRDA) concerns were also addressed by 
NRPCP during 1994. A draft strategy for integrating NKDA concerns with 
CERCLNRCRA activities was developed. Inforination on potenlial natural resource 
injuries is being gathered and analyzed to determine what natural resource liabilities 
may exist. NRPCP sitewide and site-specific surveys identify the na~ur;il resources 
that DOE is responsible for protecting, and allow DOE to carry out its responsibility 
as a Natural Resource Trustee to act in the public interest in managing those 
resources. 

I 
. 

NRPCP biologists provided technical support for the Standley Lake Protection 
Project (SLPP) by monitoring Bald Eagles at Standley Lake. providing prairie dog 
census and mapping data. and overseeing a contract with the Colurado Bird 
Observatory (CBO) for Bald Eagle monitoring at Standley Lake. These efforts were 
in support of the SLPP Biological Assessment as required by the U. S .  Fish and 
Wildlife Service (USFWS) under the Endangered Species Act. At issue was nesting 
activity near the inlet of Standley Lake, and other over-wintering activities by a 
mated pair of Bald Eagles, as well as foraging by several other visiting Bald Eagles 
near the SLPP construction areas. 

As part of the Biological Opinion rendered on the Biological Assessment by the 
USFWS, the USFWS has required monitoring ofthe Bald Eagle pair, when they are 
present. at any tinie SLPP construction is under way. Due to some OU 3 construction 
nctivitics i!i the vicinity of the Bald Eagle nest. NRPCP biologists :mho pmvitled 
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technical interfaccs with the USFWS and compliance nioniloring for OU 3 activities. 
NRPCP was responsihlc for oversight for and transmittal of the CBO nlonitoring 
repon. Fiirtrl Hryort on rlre Hehmirirrrl Ecolrigy mid Hdjitnr Use ofthe Stcrndle? lnke 
B d d  Etr,q/e Rrir' to DOE. Rocky F ~ L F  Field Oflice (RFFO). Bald Eagle monitoring 
will continue as required for Rocky Flats activities. 

NRPCP developed and implemented procedures for migratory bird evaluation and 
protection. and for the identification and protection of threatened, endangered. and 
special concern species in 1994. A Rocky Flirts P lmt  B d d  Eagle Protection P l m '  
was also developed. 

The sitewide wetland delineation project. started in the summer of 1993 by the 
US. Army Corps of Engineers and aided hy NRPCP biologists. was completed in 
Deceniher 1994. The final report, Rockv Flats PIunr Wetlcmds Mapping und 
Resorrrce Stir&' contains Site maps which will help prqject managers identify 
potential wetland impacts and avoid them whenever possible. 

Efforts were initiated during 1994 to develop an offsite wetland mitigation bank lo 
provide compensatory mitigation for unavoidable wetland impacts resulting from 
activities at Rocky Flats and allow projects to proceed without unnecessary delays. 

ECOLOGICAL RISK ASSESSMENTS 

Remedial Investigations under CERCLA provide an assessment of the nature and 
extent o f  contaminants and the human health and ecological effects of contaminant 
releaser; (Section 4.0. Environmental Remediation). Baseline Risk Assessments 
( H R A )  required by CERCLA include two components: ecological and human health 
risk assessments. 

The goal of an ecological risk assessment (ERA) is to provide risk managers with 
information o n  the likelihood that ecological values are at risk from past. present. and 
future sources of contamination or disturbance related to Site activities. To date. no 
denionstrahle ecological effects associated with contaminant releases have been 
bund at the Site. For this reason. ERAs focus on potential effects from sources of 
contamination. 

In late 1994. IAG Agencies accepted proposed changes in the methodology and 
implementation of ERAs in accordance with recent EPA and DOE guidance and the 
review comments for the OU I BRA. The revised ERA methodology includes 
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activities. Untlcr RCRA. hazardous wnste is'tlefincd a s  :my material that is listed in 
st:ite or fctlcr:il regulations or exhibits hazardous chnractcristics such as reactivity. 
corrosivity. ignitahility. and toxicity. Radionuclides are not covered under RCRA 
unless thcy are mixed with ;I hazardous waste. CERCLA covers radionuclides as 
well iis hazardous suhstances. Hazardous suhstances are hroadly defined as any 
niatcrial EPA has dcsignated fnr special consideration under the CAA, CWA. TSCA. 
and any h;iz;irdous waste under RCRA. 

The RCRA and CERCLA hoth estahlish a similar process for assessment and 
rcmcdietion of contaniin:ited sites. In general. they require a work plan field 
investigation. a report to document the results of the field work, a study to determine 
the feasibility of reniedial alternatives. and a final decision document leading to 
actitid cl,canup activity. This prncess i s  negotiated for each O U  through the IAG and 
includes elements nf RCRA. CERCLA, and other requirements. Technical 
niemorandii :ind proposed plans are required to document progress and to keep the 
regul;itory agencies apprised of strategic and technical information regarding the 
rcniedial efforts. 

The RCRA process generally includes a Work Pian RCRA Faci'lity Investigation 
(RFIJ. nn RFI Report. a Corrective Measures Study (CMS). and a Remedy Selection 
leatling to thc actual cleanup activity of Corrective Measures. Any cleanup that starts 
hclorc this proccss i s  completed i s  referred lo as an Interim Measure (IM). 

The CERCLA proccss generally includes a Work Plan Remedial Investigation (RI). 
an R I  Report. a Feasihility Study (FS), and a ROD leading to the actual cleanup 
activity of Rcmedi;~l Action (RA). Any cleanup that%starts before this process is 
conrplctcd i s  refcrred to ;IS an Interim Remedial Action (IRA). The terminology is 
oltcn comhiiietl when describing the assessnlent and remedial process fnr OUs that 
;ire covered by hoth svatutes. Fnr example. RFIIRI. CMSIFS. and IM l lRA are 
referred t o  throughout this section. indicating the dual nature o f  these activities. 

Stop Work Order Issued 

A slop work order was i s s d  hy EPA Region VI11 and CDPHE from August 1993 
through April 1994. The reason for this action was to allow parties to the IAG time 
IO reach an agreement on guidance for (I) methodology for the baseline risk 
;isscssment ;ind (2) prepnration of the RFllRl Reports. I n  April 1994. the stop work 
order was lifted by the regulatory agencies and guidance was provided on the 
methodology for data aggregation for Human Health Risk Assessments (HHRAs) and 
the RFllRl Reports. The stop work order affected OUs 2. 3.4. 5. 6. and 7. 

. . . . . - - - . Envimnrnenral Rrmediarion 

Industrial Area OUs 

The Industrial Area OUs consist of OUs 8.9. 10. 12. 13, and 14. Activities for these 
OUs were integcited to  consolidate investigative efforts, initial field work. and 
nonintrusive sanipling effons. and to develop a conihined action and approach for 
continuing investigation and remediation. Consolidation of the field work for these 
OUs has reduced costs by identifying and eliminating redundant sampling efforts. I n  
addition, logistical problenis and administrative support between the OUs have been 
reduced because field work efforts are consolidated for implementation. Schedules 
have heen developed to comhine the individual field sampling plans. thereby 
providing a common oversight o f  the tasks and resource allocations for not only 
initial field work hut also for the entire project b;iseline. 

lolling Agreement 

Due lo insufficient resources and reprioritization o f  projects within the 
Environmental Restoration Program in previous years. IAG niilestones were not met. 
I n  July 1994. DOE and the regulatory agencies signed the Settlement Agreement and 
State Compliance Order on Consent No. 94-07-01. also referred to as the "Tolling 
Agreement" for all missed milestones. This agreement provided for settlement of the 
stipulated fines and penalties under the IAG for O U  niilcstoncs that were due through 
the end of January 1995. I t  allowed for more accurate milestone dates to he 
presented for these OUs. 

The remainder of this section provides information speciiic to e:lch O U  and ortilines 
other sitewide efforts required hy the IAG to support environlnelital restoration 
activities at Rocky Flats. 

OU 1 - 881 HILLSIDE 

Description 

OU I i s  composed o f  I I IHSSs and i s  located at the 88 I Hillside Area north o f  
Woman Creek in the southeast section of Rocky Flats. approximately I .S miles from 
the eastern, outer edge of the Buffer Zone (Figure 4-1). Isolated areas of the shallow 
(alluvial) groundwater were contaminated i n  the 1960s and 1970s with solvents and 
radionuclides. 011 I has been treated as a high-priority O U  hecause o f  potentially 
elevated concentrations o f  organic compounds in the near-surfLice groundwater and 
the proximity of the contamination to the Woman Creek drainage system. (Woman 

I ..: 

Creek leads to Standlev Lake which i z  nn nffqitp drinkino WI*M r ~ n n n l t , )  
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An A R A  W;IS complctctl in Oclohcr I094 :md y 1 o v c d  r;itlionuclidc-contaminalc(l 
soi ls  (hot spots) iit s ix  specific 1oc:itions within lllSS Il0.l and near IHSS 119.2. 
Cont;niiin:itcd soils :lpproxim:itcly three feet in di;iinctcr and approxiniately two feet 
in tlcpth ot c;ich 0 1  thc six 1oc:ilions cont;iined substantial indications olcithcr 
plritoniun1. ;iiiiericitnn. or uranium mid traces of several organic compounds. The 
t\R,\ includctl cnc;w;iting. cont;iincrizing. antl storing iintil shipmcnt of the 
cont;in1in;itetl soils froin these hot spots was fe:isihlc. The action significantly 
rccluccd p(>tcnti:1l risks t o  workers antl the puhlic posed hy the radionuclides presenl 
in tlic hot spots. The ARA w i~s  consistent with long-tcrtn cleanup plans for OU I 
which seck t o  pcrin;incntly reduce health risks and potential migr;ition of 
c(,iit~iiiiin~iti(in. Tl~c regulatory agencies sanctioned the ARA with their approval of 
the 1iii:iI Proposed Action Memorandum for OU I regarding the hot spot removal. 
W;ISIC drum hot spot s;nnplc ;inalytical rcsults were ohtained in January 1994. and 
v;llitl;ition olthe dal;i is expected to he complcte hy March 199s. It i s  anticipated 
t11;1t the \vasle tlninis wil l  he shipped oflsile at that lime. 

OU 2 - ,903 PAD, MOUND, AND EAST TRENCHES 

Description 

Old 2 consists o f  20 II.ISSs located within 3 eontinninated areas on the east side of the 
ln(Iustri:il AIc;i (the 003 P:id Area. the Mound Area. and the East Trenches Area) 
il:igurc 4-2).  Cwtaniination at the 903 Pad Area is attributed largely to the storage 
of W;ISIC drums in the 19.50s ;ind 1960s. The tlnnns, containing cutting oils and 
c:Irhon 1ctr;ichloridc conlamin;ited with plutonium. were removed in 1967 and 1968. 
I<?  t11:1t tiiiic. thc drums had corroded antl ;illowed haznrdous and r:idioaclive material 
to Ic;ik oiit(t tltc surrounding soil. I n  1969. tlic ;Ire;) W:IS crwcrcd with ;in asphalt pad 
IO providc contiiinincnt. Soinc cont;nnination niay have resulted from wind 
tlispcrsion during (Irinii removal and soil movement activities at that time. Other 
I~;~rrcIs coni;iiiiin:!tctl with iiraniuni were stored iit the Mound Arca in the 1960s. 
1'rcIiitiin;iry clcmup ( 1 1  the Mnuntl Area W:IS conipleletl in 1970. and the barrels iind 
1li;itcri;tl r c i n ~ v c t l  wcrc packaged and shipped offsitc as r;itlio;ictivc w;isIc. l h c  East 
'VI cliclics AKI W:IS tIscd for dispos;il of plutoniuin- and tir;inium-cont;~minalctl waste, 
;lll(l s;init:lry S C W ; I ~ C  sludge from 1954 to 196X. Two m;is iidjiicent to the trenches 
ivcrc wcil f ~ r r  ,\p~-;iy irrigiition of sewage treatnlcnt pliint cfflue~il. some or which may 
h v c  h;d cont;iniinants that wcrc not rcniovetl hy the lrciilnlenl systcni. 

Individual Hazardous Substance Sites 

I 08 
I09 

I 1 1 . 1  
I 11.2 
I 11.3 
I 11.4 
I I13 
I 11.6 
I 11.7 

I i n  

Site Name 

Trench T- 1 
Trench T-2 
Trench T-3 
Trench T-4 
Trench T-5 
Trench 6 6  
Trench T-7 
Trench T-8 
Trench T-9 
Trench T- 10 

- IHSS 

I 11.8 
I12 
I13 
I40 
IS3 
IS4 
IS5 
I83  
216.2 
216.3 

Site Name 

Trench T- I I 
903 Drum Storage Area 
Mound Area 
Reactive Metal Destruction 
Oi l  Burn Pit No 7 
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Assessment 





Major Contaminants 

The major contaminants identified i n  OU 5 include solvents. paints. paint thinner. oil. 
pesticides. cleaners. heryllium. uranium, depleted uranium. plutonium. graphite. ash 
from plant waste. metals, nitrates. and nonradioactive hazardous chemical Waste. 

lndlvidual Hazardous Substance Sites 

Site Name &Es 

I I S  
1.33.1 
133.2 
133.3 
132.4 
1 3 3 3  
133.6 
142.10 
142.1 I 
I96 
209 

Original Landfill 
Ash Pit I 
Ash Pit 2 
Ash Pit 3 
Ash Pit 4 
Former Incinerator Area 
Concrete Wash Pad 
Retention Pond: C- I 
Retention Pond: C-2 
Water Treatment Plant Backwash Pond 
Surface Disturbances southeast of Building XX I 

Assessment 

The Phase I RFllRl Statement of work. proposals. and contract negotiations were 
completed in IUYO. The Final Phase I RFllRl Work Plan received conditional 
approval from the regulatory agencies in 199 I .  Phase I RFllRl field work. except for 
routine water well and well point'monitoring. was completed in 1993. 

4-14 

The effect froni the work stoppnge issued hy the rcglll:atory ilgencies in August 1003 
(see Overview of this section) inipacted ihc schctlulc ; I I I ~  hutlget lor the OU 5 RI-IIRI 
Report. Work on the HHRA lor OU S (which irlcludes the data aggregatioll. 
identification of  cheniicals ol'conccrn. developniellt olcnposure scenarios. and 
groundwater monitoring activities) continued ot~cc the stop \\,,~rk order was lii ied in 
April 1994. The niethodology f c x  conipleling the Walnut Crcck ;~nd Woman Creek 
ei~~~irnnniental evaluations was revised. arld they are IIOW grouped hy aratersheds 
resulting ill a m(ve re;ison;hle approach lor assessillg the dl.;lin:lge systelljs, 

. . _  

,:...- . . .  . .  



" OU 6 - WALNUT CREEK 

Description 

1-11  
142.1 
142.2 
142.3 
142.4 
142.5 
142.0 
142.7 
IJ2.X 
142.9 
142.12 
143 
ISh.2 
I OS 
I(l(1.l 

lhh.2 
l(lh.3 
I (37. I 
2 l h . l  

Assessment 
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. OU 8 - 700 AREA 
1 I , I i"J 

k1 
Figure 4-8. OU 8 - 700 Area 

Individual Hazardous Substance Sites 

- I t lSS Site N:~~iic 

I I X . 1  
I 18.2 
123.1 
I35  
137 
I38 
I 39. I N 

139.1s 

139.2 
I44 

151).1 
150.2 
lSf l .3  
1511.4 



150.6 
150.7 
I5O.X 
151 
163.1 
Ih?.? 
I77 
I72 
I s4 
I sx 

Radio;lctivc Sitc South o f  13uilding 779 
Radio;tctivc Site South of Building 776 
Kx l iox t i ve  Sitc (Comhincd BS Part of IHSS 150.6) 
I:ucl oil Leak - T;mk 267 North oV.Building 374 
Kndii,nctivc Sile North <>I' t3uilding 77 1 
R;idio;lctivc Site North of Buildings 771 and 774 
Ccntr;il Avenue Waste Spills 
Radionctivc Site - 900 Area (Storage Vaults near 991 ) 
R;idio;ictivc Site - Building 991 Steam Cleaning Area 
Acid Leak Southeast c r l  Building 374 

Assessment 

I R F l l R l  Work Plan for OU 8 was submitted to the regulatory 
;leeIl&y ill Dcccnihcr 1992 h r  approval. The dispute over risk assessment 
tllcthodtilogy W;IS resolved in Scptemher I994 and the Final Phase I RFllRl Work 
Pl;ln W:IS approved hy the regulatory agencies i n  Octoher 1 Y94. 

I-icld work l i i r  the nonintrusivc portions c i f  the Phase ll RFllKl investigation began in  
Octoher 1994. This work included radiation surveys. surficial soil sampling. asphalt 
:lntl concrete sanipling. vertical prolile sampling. and soil gas sampling. By the end 
of 1904. th is  work was approximetely R5 percent complete with all field work 
scheduled t o  he completed hy early 1995. 

\%irk proceeded in  1994 on dara con1piI;llion and interpretation. as well as 
prep;lr:ition o lan  ndtlcndum to the Final Phase I RFllRl Work Plan regarding the 
investigation of 1ound:ltinn drains and other data compilation. The draft addendum 
w a s  conipletctl and suhmittcd to the regulatory agencies in Novemher 1994. I n  
:I(IcIitioii. ;iceelcrated :ictions were identified and planncd for implementation in 1995. 
'This work W:IS untlcrtaken ;IS part of the Risk Reduction Pmgranl and wil l  allow 
hetier ;lecess to tllc ou x Ilisss for invcsligation and. ifrequiretl. remediation. As 
,%)rt ,,(the first ,,\1;1se ,,f accc\cmted actions. several storege tanks were identified for 
reinowl. 

l h c  IMlIKA 1)ccision Ilocumcnt for the Industrid Area OUs was approved hy EPA 
ill No\fenihcr 1904 and hy CI lPt IE in Decemher 19YJ. The procurement process for 
equipincnt nnd suhcontTiiet(ir support was then initiated. . 
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Major Contaminants 

Potential contaminants identified at O U  9 include VOCs, other organic compounds. 
inorganic conipounds. uranium, plutonium, americium, and tritium. 

Individual Hazardous Substance Sites 

- IHSS 

121 
I22 
123.2 
124.1 
124.2 
124.3 
12s 
126. I 
126.2 
I27 

I32 
140. I 

146.2 

146.3 

146.4 

I46.S 

146.6 

147.1 
149.1 

149.2 

IS9 
21s 

1-24 

Site Name 

Original Process Waste Line 
Underground Storage .ranks South of Building 44 I 
Valve Vault West of Building 707 
Tank East of Building 774 (Site # I )  
Tank East of Building 774 (Site #2) 
Tank East of Building 774 (Site #3) 
Holding Tank East of Building 774 
Out-of-Service Process Waste Tanks in  Building 728 
Out-of-Service Process Waste Tiinks in  Building 728 
Process Waste Line between Building 774 and the 
Sanitary Wastewater Treatment Plant 
Underground Storage Tanks beneath Building 730 
Underground Concrete Process Waste-Holding Tank South 
ofthe Original Building 774 (Site # I )  
Underground Cbncrete Process Waste-Holding Tank South 
of the Original Building 774 (Site #2) 
Underground Concrete Process Waste-Holding Tank South 
of the Original Building 774 (Site #3) 
Underground Concrete Process Waste-Holding Tank South 
ol' the Original Building 774 (Site #4) 
Underground Concrete Process Waste-Holding Tank South 
ofthe Original Building 774 (Site # 5 )  
Underground Concrete Process Waste-Holding Tank South 
o f  the Original Building 774 (Site #6) 
Process Waste Line North of Building 881 
Pipe between Building 774 and the 207 Solar Evaporation 
Ponds (Site # I ) 
Pipe hetween Building 774 and the 207 Solar Evaporation 
Ponds (Site #2) 
Radioactive Site - Building 559 
Concrete Mixed Waste Storage Tank near Building 77 I 

L 

Assessment 

The Final Phase I RFI/RI Work Plan for OU 9 was approved hy the regulatory 
agencies in  1992. The Work Plan includes inspection and sampling i i f  the tanks and 
pipelines that are accessible and soil sanipling to determine the extent of 
contamination on the vadose zone. The soil sampling will be perltirmed using 
intrusive niethods where known or suspected releases occurred near pipe joints and 
valves, at approxiniately 100- to 200-foot intervals along the pipelines and by 
installing horings around the outdoor tanks. Soil chwacterization studies wil l  
determine the need for soil removal and/or treatnient. 

Two technical memoranda regarding field sampling plans for outside tanks and 
pipelines were suhniitted to the regulatory agencies in  1994. 

OU 10 - OTHER OUTSIDE CLOSURES 

Description 

OU I O  i s  composed of 15 IHSSs, 13 of which are scattered throughout the Industrial 
Area and 2 within the Buffer Zone near the present landfill (Figure 4- IO). 
Contamination resulted from spills of oils and chlorinated solvents and storage of 
waste drums, surplus building materials. and solid mixed wastes from the solar 
evaporation ponds (pondcrete/saltcrete). 

Major Contaminants 

The major coiit:iiniiiants identilied at OU I O  are organic compounds, inorgcinic 
compounds. metals, and low-level radioactive mixed wastes. 

Individual Hatardous Substance Sites 

I29 
I70 

174a 
I74h 
I75 
I76 
I77 
181 
I82 

Site Name 

Oil Leak 
Priiperty Utilization & Disposal (PU&O) Container Storage 
Yard - Waste Spills 
PUBD Container Storage Yard - Drum Storage Area 
PU&D Container Storage Yard - Dumpster Storage Area 
Swiggenon & Walherg Container Storage 'Facility - Building 980 
Swiggenon & Walberg Contractor Storage Yard 
Drum Storiige Area - Building 885 
Cargo Cont;riiier Area - Building 334 
I h m  Storage Area - Buildings 444 and 4.53 
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Assessment 

The Final Ph:ise I RFI/RI Work Plan for O U  I O  was approved by the regulatory 
agcncics iii l 9 Y 2 ,  All (11 the Phase I nonintrusive characterization and assessment 
:lctivitics were complcted i n  1994. after the dispute with the regulatory agencies over 
risk : I ~ ~ ~ s ~ ~ ~ ~ c l ~ i  Incthodology was resolved. These activities were required by the 
Mrorli Pl;ln :and included the collection of surficial soil samples. soil gas surveys. and 

' ;II.,V;/I/ g:ininu r:idiation surveys. 

A preliminary draft technical n ien~orandu~~l  rep;lrding nonintrllsi\,c sanlpling for 
O U  I O  was submitted to RFFO in Deccmhcr IY94. This doculncnt sunll1l;lrizes'the 
initial data assessments and. once iipproved. wi l l  servc :IS the prinlary g [ ~ i d ; ~ ~ ~ c e  lor 
development and implenicntation of the O U  I O  I'hase II KFI/RI Wtrrk plan. 

A request was made tu the regulatory agencies lor administnltivcly transferring IHSS 
I76 to O U  4 hecause the waste wil l  not he removed in the near term. This ;area could 
be betler managed under OU 4 and would relieve DOE of' the responsihility of 
conducting a Phase I assessment ofthis IHSS :IS p:~rt o f  OU IO. No 1in:ll approval 
was granted for this request by the regulatory agencies ill 1994. 

OU 1 1  - WEST SPRAY FIELD 

Description 

OU I I is composed of one IHSS. the West Spray Field. which is located immediately 
west of the main facililies area (Figure 4- I I). The West Spray Fieltl was in operation 
from I982 to 198.5. During operation. excess liquids fronl thc so1:1r evap"ation 
ponds 207B North and Center ( i t . .  contaminated groundw;lter in the vicinity o f  the 
ponds and treated sanitary sewage effluent) were pumped pcriodic;llly to the West 
Spray Field for spray application. The spray lield boundary covers :III ;lre:l o f  
approximately 105 acres. of which npproximately 38 acres received direct application 
of potentially hazardous waste. 

Major Contaminants 

The major contaminants identified i n  OU I I include metals, nitrates, inorganic 
compounds. uranium. plutonium. americium and tritium. 

Individual Hazardous Substance Site 

- IHSS Site Name 

West Spray Field I68 

Assessment 

Approval of the Final Phase I RFI/RI Work Plan was received fr(>m tile rcgul;ltory 
agencies i n  1992. However. OU I I field activities wcrc rcscclpcd to colllhitle the 
Phase I and I I  field investigations. and negotiations are underw;ly to strenmline the 
final action process. These actions are expected t o  result in a11 acccler:lted schedule. 
including the deletion of several IAG milestones and should prt)vitle a signilicant COSI 

savings. 
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unpaved areas were taken by the end of  May 1994. Utility clearances for soil gns 
work began in  June 1994. and a total of 186 soil gas saniples were taken by the end 
of October 1994. Radiation surveys were conducted during July 1994 and the 
laboratory radiation analysis was coiiipleled in December I 994. 

Developmint o f  a technical memorandun1 regarding surfirce-water and sediment field 
sampling was suhmitted to the regulatory agencies in October I994 and approval of 
the document is expected in January 199.5. The purpose of this sampling is 10 
characterize the migration of  surface-water and sediment contamination within the 
Industrial Area. 

Al l  Phase I nonintrusive field activities for O U  12 were completed during 1994 and a 
large amount o f  data was gathered. A preliminary draft technical memorandum 
summarizing the nonintmsive field data is expected to he completed i n  
February 19%. Work was initiated to evaluate this data. 

OU 13 - 100 AREA 

Description 

OU 13 consists of 15 IHSSs located within the 100 Area of Rocky Flats 
(Figure 4- I?). These IHSSs include former storage areas for chemicals, radioactive 
waste. and scrap metal. Other sources of  contamination resulted from o i l  burning pits. 
lithium metal destruction areas. and solvent burning sites where wastes were 
destroyed. 

Major Contaminants 

Potential cont;iminants identified at OU I3 include VOCs. other organic compounds. 
inorganic compounds. plutonium, uranium. americium. and tritium. 

Individual Hazardous Substance Sites 

m Site Name 

117.1 
117.2 
117.3 
l2R 
I34 
I48 
I s 2  
157.1 

Chemical Storage - North Site 
Cheniicnl Storage - Middle Site 
Chemical Storage - South Site 
Oil Burn Pit #I 
Lithium Metal Destruction Site 
Waste Spills 
Fuel Oi l  Tank 
Radioacti-ie Site - North Area 

I58 
I69 
171 
I86 
I YO 
191 
I97 

Site Name 

Radioactive Site - Building 551 
Waste Peroxide Druni Burial 
Solvent Burning Ground 
Valve Vault 12 
Caustic Leak 
Hydrogen Peroxide Spill 
Scrap Metal Site 

Assessment 
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Figure 4-15. OU IS - Inside Building Closures 

Individual Hazardous Substance Sites 

IHSS Site Name 

178 
I70 
1 no 
204 
21 I 
217 

__ 

Druni Storage Area - Building 88 I 
Dniin Storage Area - Building 865 
Drum Storage Area - Building 883 
Original Uranium Chip Roaster (RCRA Unit 45) - Building 447 
Drum Storage Area (RCKA Unit 26) - Building 881 
Cyanide Bench - Scale Treatment (RCRA Unit 32) - Bui ldhg 881 

Assessment 

The F ind  Phase 1 RFllRl Work Plan was conditionally approved hy the regulatory 
rigcncics in 1992. During scoping meetings i n  1992 for the Phase I RFI/RI Work 
Plan. the regulatory agencies agreed to combine the Closure Plan and the KFllRl 
processes. In effect, the Clean Closure Performance Standard (6 CCR 1007-3 Part 
265. I I I ) was used as the ARARs for the hazardous materials in OU 15. and 
29 CFR 1000.46 was used as the AKARs for the radionuclides for OU 15. 

The Phasc 1 and I 1  RFVRI field work was complctcd in 1994. Technical niemoranda 
atldrcssing field s:impling :iciivities and hosclinc risk assessment also were completeti 
in 1994. The Draft Phxe I RFI/RI Repon presenting the results of the sampling 
efforts W;IS developed and suhmitled to the regulatory agencies in July 1994. The 
draft report W;IS ;ipproved and the Filial Phase I RFI/RI Kcprln was submitted to the 
regulatory agencies in Dccernbcr 1094. Work proceeded with the development of the 
Preliminary Drali Proposed Plan used lo  deline a remedinl nction selection. 

OU 16 - LOW-PRIORITY SITES 

Description 

OU 16 was coinposed of live IHSSs located throughout the Iiidustrial Are;) o f  
R t ~ k y  Flats (Figure 4-16), The assessmcnt activity consisted o f  preparing a No 
Funher Action Justification Document. a Propose; Plan/Draft RCRA i’ernlit 
klodification. and a Corrective Action DecisiodRecord o f  Decision (CAD/ROD). 
The No Action CAD/ROD was adopted hy DOE m d  the regulatory agencies in 
October 1994. and officially closed OU 16. Under the ternls o f  the IAG. illis marks 
the first closure of an OU at Rocky Flats. 

Maior Contaminants 

Potential contaminants at O U  I6 included solvents. antifreeze. steam condensate. and 
nickel carbonyl. 

Individual Hazardous Substance Sites 

Site Name 

Solvent Spill 
Antifreeze Discharge 
Stcam Condensate Leak - 400 Area 
Steam Condensate Leak - 700 Area 

I85 
I92 
I93 
I94 
I95 Nickel Carbonyl Disposal 

SITEWIDE ACTIVITIES 

A variety o f  plans. procedures. reports. studies. and other tasks are required by the 
I A G  to support environmerltal restoration activities at Rocky Flats. These include 
treatability studies. historical release reporting. cclnlmunity relations plans, the 
Administrative Record Program. and the Rocky Flats Environmental Database and 
Environmental Sample Management Program. The I994 activities i n  these IAG task 
areas are described below. 
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Figure 4-16. OU 16 - Low-Prlodty Sites 

Treatability Studies 

A iiuniher o f  imponant soil and w;iler treatiiieii~ studies were completed in 1991 as 
part of the Sitewide Treatabiliiy Studies Program. These studies provided 
infomiation on  he relative cost. treatniciit ellectiveness. and wasle generation of 
possible remediation technologies for use at Rocky Flats. This information w i l l  be 
availahle for use during  he Feasibility Study stage fur each OU prior t u  the ROD for 
which the technologies are iipplicahle. 

The soil treatiiiciit studies completed include high-gradieni mignetic separation. 
physical separation. solvent extraelion, and polymer cncupsulation. Additinnally. the 
soil bioreniedi;ition. chemically enhanced s l u m  slripping, and soil washing studies 
were hegun. These studies are expected 10 be conipleted iii 199.5 and wi l l  conclude 
the Sitewide Treatability Studies Prograni (as required by the IAG). The water 
trcatiiicnt studies completed include ion exchange. adsorption, and potassium lcrrate 
precipitalion. 

Future treatohility studies w i l l  he pcrfornicd iis ;ippropriate when potentially 
applicable reiiicdialinii and/or slahilizulion teclinologies are itlcntilicd. 

Historical Release Report 

Th& Historical Kclease Reptin (HKK) is ;I coniprehensive ~ O ~ I I I I I ~ I I I  which c: i t ; i l~g~~eh 
a l l  known coiil;iiiiiiiaiit rcIe;iscs t ( i  tlie environiiicnt since 111s hcgiiiiiiiig id operiilitiiih 
at Kocky Flats. The docunient is upd:itcd o i i  :I qu;irterly hasis 10 reporl rcceiil e v c i i h  
or previously unknown lindings of prior cvents. As iif Janu:iry IWS.  I ~ I I  upd;ites (if 
the HKK huve heen transmilled to the regulatory agencies. 

Community Relations Plan 
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Rocky Flats Environmental Database and Environmental Sample 
Management Program 

.. 

5.0 WASTE MANAGEMENT 

GOALS 

Waste Generation 

Nine types of waste are generated and/or stored at the Sife: residues. mixed residues. 
transuranic (TRU) waste. TRU-mixed waste. low-level waste. low-level Inixed w:Is[e, 
hazardous waste. ofher regulated waste. and sanifary waste. Table 5-1 defines filese 
wasfe iypes. 

Waste Characteriza~on 

s- I 



I High.Level Highly radioaclive wasle material that results lrom the reprocessing 01 spenl nuclear luel. induding liquid waste 
prcduced directly in reprocessing, and any solid wasle derived lrOm Ihe liquid Which conlains a canbiMUon 01 
transuranic waste and lission prod& in concentrations requiring pemanenl isolation. 

ultiuiaie dispositinn. Rocky Flats is regulaied ;IS a tre:ItIlneIIi I l ici l i ty hccausc these 
activities are being pcrfcinlied as pan of  the cle:r~nup nlissicltl. 

Treatment technologies and facilities are not currently ;Ivailahle to tre;u sorilc 
regulated waste fornis. primarily those which :Ire restricted hy the I-IIKs uiiclcr 
RCRA. Some ol'the key issues at Rocky Flats associated with trci1t~i1e~n~ ;trc: ( I ) 
availahle treatiiient technologies Or low-level mixed wi~ste S I ~ C I I I I I S  do i1ot ;ncliicve 
consistent compliance with the I-IIRs: (2)  ;nlternate plans (lo not exist lilr tre;tiilig 
TRU-niixcd waste liir larid disposal if, when tlre Wclste 1soI:ttiori I'ilot I'n,jecc (WIPP) 

i is l>erlnlit: ( 3 )  treulnicnl facilities arc not av;lilahle for nlixed wastes - I I I : I I I ~  d k11c111 ;arc still it1 

developinent; and (4) Rocky Flats lacks treatment options for eciiilhuslihli rcsiclues 
and for sonic ol'the waste forms that w i l l  result from D&l) inciivitics, 

Sile resrarchers are working with DOE, El%. CDPHE. a d  other st;i1e :ind I;.dct.;~l 
iigencies t o  identify the hest existing and poteiiti;rl future treatrtient tccllricrlcigics. The 
Site's nicisl widely used and iiiust pruiiiising fuiurr technologics ;Ire t1L.sc.rihc.d ill 

.opens. i t  opens without :I (requested) variance Iron1 the LDRs as I>;III 

Tahk  5-2. 

Waste Storage 

Storage activities encompass the holtling (if waste fiir :I iclnporary period. :II IOc e~iti 

of which the waste is tr~ated, tlisposcd of, or stored elscwhrrc. TIw >t<ir;~p sitci;Iti<iri 
for each waste type :it Rocky Flats as of Mijrch 1994 is preseiIIed in T;lhle 5-3. 
Radioactive wastes, both low-level and TRU. ;ire pnckaged ill bpeci:ll colltililicrs fcir 
storage and/or shipment. Typical cont:niners are SS-~:IIICIII drums ; I I I ~  p l y ~ o o d  cri~~es. 
These drums and cr:ites are strictly regulated. iis is ihe waste that g ~ c s  i l l t t i  tllelii. 
Some of these regulations arc listed helow. 

Nu l'ree liquids are {x'rniittcd in 3 WLISIC stoctge drunl or crcitc. Ally ci~il. hr,ttle. 
or  lxaker that held l iquid iiiust be ilinroughly dried hclbre it CLIII he p;~ck;~getl. 
I f  the possibility fnr condensation inside a coniainer exisis. a11 ahsorhcn! is 
packed inside the drum or crate to su:~k up Iiloisturc. 

Only wastes that can he stored together s;llely can hc. packaged it)grther. rill <it. 

the chemiciils and riiaterials used (11 Rocky F1:1ts  re :Iti:llyzctl ;IIICI c.h;lr;lcteriZej 
to keep unstable niixiures out of \vasle p;i~.k;~ges. 

Sharp ohjccls iitust he hluiiied or  padded tu keep ihelii frolln I>uncttlrilng the 
waste eoiitainer. 

- 



Present 
Treatment Me lhod 

Cementation 

Compaction 

Future 
@atment Methods 

Polymer Encapsulation 

Low-Temperature 
lhermal Desorption 

Microwave Solidillcation 

Supercrilical Carbon 
DloxkJe (CO,) Extraclion 

Table 5-2 
Waste Treatment lechnologies 

Descriotion 

Liquid and semi-hquid (sludge) wastes are being produced during deanup aclities. These materials are dried 
and mixed with cement lo solidily and stabilize them lor storage. The resulting immobilized waste lorms are 
packaged and stored pending disposal. 

Solid wastes packed in drums may be stored 'as is.' but drums that contain compactable material may be put 
through (he Site's Supercompador. a huge version 01 the crushers used to reqde aluminum cans. The 
Supercompaclor reduces drums lo dense 'pucks- lhat are 66% smaller than lheir original size, saving valuable 
permilled storage space at Rocky Flats and reducing transpolfation and disposal volumes. 

DescriDIion 

The process would use 'on-theshetr components to endose mixed wasle in potyelhyiene. Techniaans have 
had excellent resulls using recycled plastic. adually treating waste with Waste. 

This process w l d  heat waste to less-lhanambustion temperatures to drive ofl Wlalile organic chemicals 
(VOCs). a hazardous mmponent m m O n  in mixed waste. Mer treatment. the remaining material m t d  no 
longer be considered mixed waste and would meet disposal requiremenls lor radioaclive wasle. The organic 
chemicals are captured lor luture deSUudiOn. 

This process would use the same microwave energy lhal heats lrozen dinners to fuse a miflure of waste and 
vitreous material inlo stable. glass-like blocks. 

This process is based on Ihe powerful dissolving qualities 01 gases heated above and compressed beyond thl 
critical temperature and pressure. In lhis stale. CO, exists as a single lluid phase. wilh the law viscosity d a 
gas and Ihe solvenl properties 01 a liquid. These lv.u qualities permit Ihe supercritical fluid to pass easiiy 
through waste materials. dissolving and extracting large amounts 01 organic compounds in Ihe process. C02 
commonly used because it has a high solvability lor a broad range 01 organin and works efledively at 
relatively low pressures lor critical lluids. 

A record of Ihc contents of each waste container travels with each container 
1'1.ntii p;ick:lging through scaling. storage. and shipment. 

Keprcscnt;ilives from witste disposal facilities commonly visit Rocky Flats to 
assess W:ISIC ni;in;igemcnt systems and ensure that any waste containers 
tlcstitictl lor thcir f;icilities meet with all o f  their requirements. 

AI presenl. the Sile's most voluminous waste type (low-level mixed) must he kept in 
iiitcriii i st~il.;lgc pending the permitting of the Nevada Test Site (NTS) disposal 
klcility or ;inother suitahle commercial alternative. Waste is continually heing 
gcner;itetl ;IS necessary hascline operations are performed at the Site. Scheduled 
renvxiiatinl1 x ~ i v i t i e s  wil l  creiltc increasingly burdensome demands on already 
hurtlciirtl slurage fitciliiies. In order for cleanup to proceed, a large amount of 
xldi~irin;il Iniig-lerm. low-level mixed waste storage cnpacity may need to he 
cnnstruclctl :it Rocky FI:ils. 

Wmrr Martnhwnenr - s.4 - . -  _ _  -. ..___ 
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Table 5-3 
Waste Storage 

w%%teIym Inventog in yd3 SSage.alBoc&ms 

Drums and vaulls in various buildings Residues and Mixed Residues 1.094 

Transuranic (TRU) 366 Drums in various buildings 

TRU-Mixed 1.034 Drums in various buildmgs. 

Low-Level 

Low-Level Mixed 

Hazardous 

Other Regulated 

6.109 

15,451 

Drums. tanks. and cargo conlainen on pads and in various buildings. 

Drums. tanks. and cargo cmlainers on pads and in various buildings. 

112 

DNmS in various buildings and pads: shipped offsite to approved lacilily 
lor disposal. 

DNmS in various buildings: diswsal in oflsile landlilts and incinerators. 
or in the Rocky Flats landlll 

Short-term accumulalan followed by disposal m the Rwky Rats landbll. Sanitary 0 

Siniilarly. TRU waste is heing stored pending the scheduled 1998 opening ofthe 
WlPP in New Mexico. Waste-storage and disposal issues at Rocky FIIIIS are under 
analysis :is various program managers are s t i l l  in the prclcess of estiinaling the 
vdunies of WJSIC they wil l  pciierate. bleanwhile. the Site is pursuing approval from 
commercial facilities to dispose of radio;lctive and radio:ictive mixed wc~ste. 

Waste Disposal 

Disposal i s  defined as the intentional placement o f  waste into or on any land or water 
where the wasle wil l  reniailt after closure of  the facility. Federal law prohihits 
iniproper disposal of hirzarduus waste. Compliant onsite w.isie storage areas are 
reaching allowahle volume limits and offsite disposnl facilities are not available for 
many of the waste types stored at Rocky Flats. S:initary waste (nonradioactive ;rnd 
nonhazardous) is the only waste that currently may he disposed of at Rocky Flats. 
Issues surrounding disposal of waste types of concern are presentctl in Tzlhle S-4. 

Most of the radioactive waste generated at Rocky Flats is temporarily stored onsite;.; 
awoiting shipnicnt to ;I more perinanent location. NTS is the designated disposnl site 
for low-level waste generated at Rocky Flats. In Fehruary 1994. NTS resunled 
acceptance o f  low-level waste shipments on a liniiletl h 
shipnients followed an extensive audit by NTS inspectors of the waste handling and 
packaging practices at Rocky Flats. Future audits wi l l  he conducted to ensure thnt 
Rocky Flats contiiiuen lo ineet llie acccptance criteria set fnrth by Waste Acceptance 
Criieria (WAC). Low-level waste is heing shipped at least once a month hy a 
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Table 5-4 

Waste Dlsposal 

w m!QIm 
"- Residues and Mixed Residues Central repsilory lor stabilized residues 

TRU and TRU.Mixed WlPP . WlPP not open unlil FY98. 

Low.Level 

NO national poliq lor WnlIal reposltoly idenulled. 

NTS end commerdal lacillties Fulure agreements with NTS must ensure amplance Of 
the large prqojened quantities 01 waste. 

NTS and commercial lacilltles Not ready to ship until treatment lacillly wnstructed in 
FY05. (Exception: Saltcrete and limited wasle lrOm 
environmental restoration activilies 10 be shipped 10 a 
c m e r c i a l  lacility in FY95.) 

LowLevel Mixed 

conlmercial ciirrier oil interstate highways. Shiplnents wil l  continue until [he 
inventory of low-level waste at Rocky Flats i s  exhausted. 

Alter a nationwide search that began in  the 1950s. the WlPP facility in New Mexico 
was chusen t t r  I ~ ~ C ~ I I I K  the permanent resting place for TRU ;tnd TRU-mixed waste 
generated 11 Rocky Flats. WlPP i s  located a1 an underground salt dcposil wherein 
waste containers can be stored in an environment that has been nearly moisture-free 
and geologically stable for 225 niillion years. The salt provides good radiation 
shielding, i s  easy to mine. and over time i t  will actually "tlow" around the waste 
containers. 

WASTE MANAGEMENT ASSUMPTIONS 

Successful waste management involves effective planning and problem solving. 
Assumptions and contingency planning play an iniponant role in this process. 
Tahle 5-5 presents the prinxiry assumptions associated with waste management 
elforts at Rocky Flats. 

WASTE MANAGEMENT PROGRAMS 

Thc Waste Management Programs at Rocky Flats are implemented to support the 
goal o f  reducing, eliminating, (ir niitigating environnlental 1i;tbilities. Eight waste 
programs arc described in  this section and are listed below. 

Waste Minimizntion 
Waste Stream ;id Residue Identitication and Ch;tracterization (WSRIC) 
Resource Conservation ;tiid Recovcry Act (RCRA) 
I ~ n d  Disposal Rcsiriclion (LI)K) Waste Cmpliance 
Radioactive Waste 

W U . ~  Miiru,qenit'rir 
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Table 5-5 
Waste Management Assumptions 1 

Impact 01 Using Possible 
Al l  ern alive Alternative 
Assumotion eswm Qnti!!W!SY &WllPliOll 

NTS will continue 10 receive 
lowdevel wasle Imm Rocky 
Flats; a commercial laciiity wdl 
appmve receipl 01 Rocky Flats 
lwlevel  mixed waste by 1X15. 

Dispmal site waste acceptance Change in WAC. Signilicanl dollar impacts may Allow addilrmal onwe siorage 
crileria (WAC) will not change in capacity unul recenillcaimn to 
FY95. receniliwlion become revised WAC 15 done. 

NTS reluses to receive low- 
level wasie Imm Rocky Flals: a 
wmmercial laality does no1 
approve receiving low-level 
mixed waste. 

Funher NEPA and salety 
analysis lor Ihe additional 
slorage capacity: signillcant 
dallar impacb may occur. 

I. Slore onslie. 

2. Idenoty olher commercial 
sites. 

occur 11 repackaging and 

necessary. 

Residue Man;tgenleni 
Medicalllnfcctious Waste 
Sanitary Wasie 

Waste Minimization Program 

The scope of the Wasie Minimizaiion Prograln emphasizes rcduciioil or cliiiiiniltioll 
of hazardous substances. pollutants. wasie. and irthcr coni;tnliil;tltis ;II ihc hwrcc  
through process modilications or changes in prih'ess n1aicriaIs. Wasie tI1:ticri;ils 111;ti 

cannot he eliminated from generaiion are recycled ii.c.. used. reuscJ. or reclaiIlled) 
where feasible. 

The prograin includes the iiivesiigation of new dcc~r11iat11inati~r~~ techlliqt~cs at~d w;iste 
treaimenl/reduciion technologies. Alihough wasie tre:mcm i s  IIOI ltrrtn;!Ily 
recognized by EPA as waste miniinization. i t  i s  consitlered a w a s ~ e  reduction 
technique by DOE. Waste Minimization Progrmn activiiies arc evolving cotliinttally 
as new technologies are developed and as the Site ir;tnsiiiw plans and ohjcctivcs 
change. Several acconlplishnlenis for 1994 are listed below. 

* A recycling program io reprocess used photographic lixcr sdutitrn i t 1  recover 
silver was esiahlished; inore than 1000 gi~llons ol the soluiioli were reprocessed. 

Approxiinatcly 6.150 lead acid haiierics were recycled. 

Approximaiely 390 tons ol'ollice p a p  were recycled 

Approxiinately 44 I w ~  ofcardho;ltd were recycled 
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Approxini:ltcly 2.700 toner cartridges \wre recycled. 

The W;lste Miniinizatinn Program received an award for outstanding pollution 
prevcntiim ;ind wnste minimization efforts. Rocky Flats ?IS one nf I4 national 
recipients lircscntcd with the award hy the Deputy Secretary of Energy. 

Waste Stream and Residue Identification and Characterization Program 

The Waste Strcani and Residue Identification and Characterization (WSRIC) 
I'rograni i s  responsihlc lor tlocumenting the identitication and characterization 
itif'orniation provided hy waste generators for a l l  waste streams. residues. hacklog 
w;~stc. and nonroittinc w:iste gencr;itcd at Rocky Flats. The primnry objectives of the 
prograin arc listed below. 

Docunientiition of process knowledge 

Evnlu;ition o f  new and previously unidentified waste processes 

Continued verificatioil of current waste-generating processes 

I>ocunientation of analytic;il characterization of routine and nonroutine waste 
st rciniis 

- 
* 

~;lcklog \WSIC th:lt was conservatively classified prior to  I992 as hazardous and 
tilixcd w;istc was rc:issessed to characterize waste more accurately. The waste was 
cv;iIu;Itcd using hoth process knowledge and analyticd lahorntory data. This effort 

h;lcklog ;IS nonhamrdous. nonniixcd waste. 

l l lc re  l re :ippr(>ximatcly 300 WSRlC huilding hooks in use at Rocky Flats. These 
bt~oks ;Ire used hy waste generators to ensure proper characterization. management. 
alld p;lck:lging Of w:iste. The honks accurately descrihe current WaSte-generating 
processes ill the various huililings and provide ch:Iracterization and L I IR  information. 
Tile hooks distrihutctl on a controlled basis and the contents are reverified on an 
;IIIIIU~I~ hnsis. Representatives from both NTS and WlPP have endorsed the WSRIC 
l'rogrmi. ;Ind W;ISIC froni Rocky flats is being shipped to NTS utilizing the WSRlC 
process knowledge infomiation. A l l  waste generators at Rocky Flats are trained in 
the WSRIC Progr;im. 

The WSRIC Progr;ini illso provides guidance for waste sampling and analysis. 
I nforni;ition from wilstc :in:ilyses is incorporated into the WSRlC building books to 
support process knowledge characterizations. 

.ification of  15 percent of the hazardous and mixed waste 

' 

Resource Conservation and Recovery Act Program 

Rocky Flats has been working towards compliance with RCRA since tllc early 19x0s. 
After niany years of negotiations among DOE and the regulatory agencies (EPA and 
CDPHE) concerning the application of RCRA to DOE hcilities. the first 
comprehensive requests for RCRA interim status and :I RCRA opcratirlp permit at 
Rocky Flats for hazardous and low-level mixed waste were subnlittetl to the 
regulating agencies in 1986. RCRA regulation of TRU-mixed w3ste followed in  
1987 and regulation of mixed residues resulted i n  1989. The goal o f  the RCRA 
Prograni i s  to ensure that Rocky Flats can meet and maintain con1pli;lnce with al l  
KCRA requirenients. 

The program implements activities for managing the closllre process of  
approximately 700 RCRA units. The units include areas contaminated with ' 
hazardous wastes. underground storage tanks. and above-ground hazardous waste 
tanks. Several major accomplishments of the RCRA Program since 1991 are listed 
below. 

Issuance of the RCRA Part B operating perniit i n  1991 and CDPHE approval of 
approximately 20 perniit modifications. 

Publication of  a Site-specific RCRA requirenients reference nianual 

Development of  a sitewide computer-based training program and an extensive 
classroom training/on-the-job qualilication program for RCRA waste 
nlanagemen t person tiel. 

Implementation of a database and a successful system to authorize, modify. tlnd 
delete RCRA satellite and 90-day units. 

Periodic surveillance of RCRA-regulated units at Rocky Flats by independent 
inspectors. 

Development of a highly knowledgeable professional staff which performs 
regulatory reviews and interpretations. and provides sitewide guidance on all 
aspects of RCRA. 

Some of the RCRA Program activities completed in 1994 are listed below. 

A compliance program plan for managing hazardous waste was developed to 
institute an effective methodology for achieving sustained compliance with 
RCRA requirements. 

Wusle MuifuRemmr 
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Phis  were continued lor RCRA treatment at new tinsite facilities. Technology 
dcvrlopiiicnt :ictivities werc continucd: sever31 tcsts were completed to evaluate 
polyiiier snlidilicatioli :ind nincri~cncups~~lutioti for application under the Debris 
Rule: and cxpcditcd treatiiieiit evaluntions were initiated. 

Pkins were continued fnr offsite RCRA treatnient at existing/plnnned facilities 

Pl:ins wcre cnntinucd fnr TRU-mixed wiiste disposal witliout further treatment. 
Apprtixiiiiately 600 TRU and TRU-mixed waste tlrunis were vented and 
;ispir:ited: ;in inventnry was performed ol'TRU and TRU-mixed waste exceeding 
the decay heat limits for the WlPP Transuranic Package Tmnsponer 
(TRUI'ACT-II) shipping package. 

PI:ins wcrc continucd lor treating TRU-mixed waste to nieet WlPP waste 
nccept;mce critcri:i rcquirenients. A detailed logic diagram was developed to 
support the compliance schedule and a siting study was initiated for il 
TRU-iiiixetl treatiiicnt system. 

Ph:ise Thrcr implements the ni:inagenient approaches and technologies.in the 
operating trc:itinent facilities and wil l  propose schedules for treatnient of the mixed 
w;iste f o r m  subject to thc LDR. As coniprehcnsivc treatment technologies are 
devclnpetl to the point of technnlogy selection. treiitmcnt facilities wil l  be developed 
eitlicr :it Rocky Flats or elsewhere. or treatment wil l  he done at existing offsite 
1 ~ ~ i l i t i c s  _". 
Trcotinent kicilities lor processing TRU-mixed waste not certified for disposal at 
WIPI' wil l  hc developed t o  characterize. repackage. and i l  necessary. pretreat 
1KIJ-niixcd waste into WIPP-certiliahle waste l'ornis. 

lnr those waste fnrnis that have not heel1 reclassified as LDR compliant. 
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Radioactive Waste Program 

The g~11 (11 thc Radioactive Waste Prngrani i s  tn prnvide development. 
i mpleiiientutitiii. and mointenance of programmatic systems to manage radioactive 
:ind r:idinnctive Inixed wnstc :I( Rncky Flats. These systcnls support efforts to ensure 
th:it the ni:iii;igenicnt of this waste meets all DOE. federal. statc. and Site 
rcquircincnts. The program covers :ill activities regarding radioactive and radioactive 
niixcd w:iste including characterization. packaging. trwtinent. storage. certification. 
lr~i i is i~(~rt~it i ( in. and either offsite disposal or long-term offsite storage. 

The followiiig activities and :icconiplishnients were completed i n  1994. 

- A t i i t a l  nf 10.878 cuhic feet of low-level waste was shipped to NTS. 

A tot;il ol'J.032 cuhic feet o f  low-level sewage sludge waste was shipped to the 
Han livd Site. 

A totiil of 608 TRU :id TRU-mixcd waste drums were vented and aspiratetl 

Headspace gas sampling of 2x0 TRU-mixed waste d r u m  was completed 

A comprehensive waste mnnagemcnt plan was conipletcd and delivered to DOE 
in Septeiiihcr. The plan prnvidcs an integrated assesslnent of waste man:lgenient 
systcni requirenients to suppnrt the future Site mission activities. 

The system for managing low-level waste at Rocky Flats successfully passed a 
Hanford ;issessnient which allows the Site t o  continue disposal of low-level 
sewage sludge and low-level ashestos contaminated waste at the Hanford Site. 

Residue Management Program 

The Residue Mnnagenient Program provitlcs the central fwocus for the Ilianagenlent of 
residues stored at Rocky Flats. The imniedi:lte focus of the progr:;ln i s  to achieve 
RCRA permit status for the residue storage areas. The long-term focus is to provide 
safe and efficient storage that is i n  cnrnpliance with ;ill federal and state regulations. 

Several activities.associated with the Residue Management Program are listed below. 

Permitting suppnrc for the RCRA Part B Perniit covering vaults and glovebox 
storage units. which constitutes the remainder o f  mixed residue units requiring 
permits. 

Corisolidation of mixed residues stored in vaults and glovehoxes. 

Technical support. perniitting guidance. and conipliance oversight for mixed 
residue storage and elimination. 

Closure for mixed residue units that are no longer intended for storage of 
hazardous waste. 

Laboratory analysis for further hazardous waste characterization of  mixed 
residues. 

All rcquirenients identified in the February and August I994 judicial orders regarding' 
the ongoing Sierra Club lawsuit on mixed residues were delivered to CDPHE. A 
RCRA Part B Permit covering 2 I units for storage of  all mixed residues i n  55-gallon 
drums i s  expected to he issued in January 1995. 1ssu:ince of the permit for the 
reniaining vault and glovebox units is expected in late sumnier 1995. 
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Medical/lnfectious Waste Program 

The goal ofthe Medical/lnfectious Waste Program i s  to manage infectious waste at 
Rocky Flats. This waste i s  regul;ited under federal laws. Colorado Stale la  
guidelines, and Site policies. The program also applies to waste generated 
which Rocky Flats is responsible (e&, local hospitals that may generate radioactively 
contaminated infectious waste while providing medical attention to a contaminated 
eniployce). 

Waste that is determined to be inlixtious i s  treated and rendered noninfectious prior 
to  disposal. Waste that i s  determined to he nonradioactive ;ind noninfectious will be 
disposed in  the Rocky Flats sanitary landlill. Some of the activities associated with 
the Medical /Infectious Waste Program are listed below. 

Establish an uffsite contract lor  treiitnlent and disposal of nonradioactive 
infectious waste. 

Identify a11 requirements and responsibilities for waste generators at the Site. 

Write and maintain procedures'and plans for the Medicalllnfectious Waste 
Program hoth on and offsite. 

Panicipite in all emergency preparedness and support activities related to the 
estiihlished memoranda of understandings with local area Iiospitals. 

Sanitary Waste Program 

The Sanitary Waste Progrim involves the operation of the WWTP and the sanitary 
landlill at Rocky Flats. The WWTP safely disposes of wastewater for the Site in 
compliance with all state and federal regulations. The WWTP receives sanitary 
wastewater through the plant sewer system and the wastewater i s  treated through a 
series ol' unit operations. The solid portion i s  ultimately packaged lor offsite 
shipment to an approved disposal facility. The liquid eflluent is treated to meet 
appropriate NPIlES permit requirements and discharged. During 1994, a total of 

47, I 8  1,000 gallons of wastewiiter was treated at the WWTP. 

The lantllill provides Rocky Flats with disposal capahility for a11 solid. 
nonrat1io;ictivc sanitary waste i n  compliance with ;111 iippropriate state and federal 
regulations. Solid sunitiiry waste i s  collected from various huildings :II Rocky Flats 
;ind i s  transported to the Iandlill for disposal. The waste is lirst pli~ced in the active 
portion o f  the Iandlill where i t  i s  inspected ('or I'orhiddeii items (i.c.. hatteries. 
clistnicals. etc.). surveyed for rudioactivity. cumpncted. and then covered with soil. 
I lur i i ig 19Y4. ;I total of  12.04.5 cuhic yards o f  solid wastc was disposed at the landlill. 

A new sanitary IandliII. designed t o  the latest federd and state regul:itio1js. is urldcr 
development at Rocky Flats. The landfill wil l  he located in the Buffer Z o ~ i e  
nonhwest of the Industrial Area. The Title I1 engineering design wiis c~iniplr.tcJ in 
June 1991 and the constructioli contract wiis awarded in Octuhcr IYN. Hot11 
Jefferson County and CDPHE reviewed and approved the pcrlliii ;ipplic;itioll 
(Certificate o1'Designalion) in  Septenihcr IOY)4. The Inndlill is expec~ed IO he 
operational in 1997. 

Reference 

I. ECLCi k i c k y  FILII.\. Inu.. hfi . inl  \iii.m 1iiiwrrot:i~ H'ywrr. Chdden. CoIatx~dt~. April 1 ~ 3 .  
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6.0 RADIATION DOSE ASSESSMENT 

OVERVIEW 

The radiation dose assessment for Rocky Flats 
i s  hased on monitoring data from air, water. 
and soil sanipling prngrams. The 1994 
riidiation dose frcm Site activities to the 
maximally exposed public individual is 
estimated to be less than 0. I millirem effective 
dose equivalent (EDE). By comparison. the 
average person in  the United States receives 
approximately 300 millirem EDE from natural 
background radiation sources. The average 
dose in Denver. depending on the assumptions 
used and the sources included. typically is 
estimated to be in  the range o f  350 to 
830 mrem EDE. 

The niaximally exposed individual is a hypothetical member o f  the public who. 
because of proximity to the Site and living habits. could receive the highest possible 
radiation dose from radionuclides released from the Site. In  this dose assessment. the 
uppcr-bound o f  three independent pathways are summed for the purpose o f  , 

representing the dose received by this hypothetical individual. However. the three 
individual pathways contributing to this composite dose represent three different 
locations and do not accurately reflect current uses o f  the media assessed. Therefore, 
one individual could nnt actually receive this dose because i t  would require being in  
different places at the same time to he able to receive the highest dose o f  each 
scparate pathway. 

Radiation Protection Standards for the Public 

Standards for protection o f  the public from radiation are based on the concept of 
radiation dose. T h i s  concept provides a means for quantifying the biological effect or 
risk o f  ionizing radiation. In this report. the term "dose" is used broadly to refer to 
the radiation protection concepts o f  dose equivalent and effective dose equivalent. 
which are descrihed later. In  the United States. the unit commonly used to express .,, 
radiation dose is the "Roentgen equivalent man:' or rem. and its subdivided unit, the' 
millirem ( I  rem = I.000 mrem). The comparable International System (SI) (Le 
S.wtPnie /iitermi/iorid D'UnUnirb ) unit o f  radiation dose is the sievert ( I  sievert 
[Svl = 100 rem). Radiation protection standards for the public are annual standards. 
hascd omthe projected radiation dose from a one-year exposure to radiation or intake 
o f  radioactive materials. 
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uses E IX  as the hasis for ratliatinn protection of the puhlir. .It nlso includes some 
intli\~idual orgin dose equiv:llents for compilriscm with previous iinnual Site 
Eii\'ironiiieiltal Reports.' 

EDE i s  a ineiins [ i f  calcul;iting radiation dose that ;~IIows comparisons of the total 
health risk of cnncer nlortality and serious genetic effects from exposures of different 
types of ionizing r;idiati(ln t t i  different hody org:lns. EI>E i s  calculated hy lirst 
detcrniining the dose cquiviilct1t to those organs receiving significant exposures. 
niuhiplying e;ich organ tlosc equivnlent hy a 1ie;ilth risk weighting factor, and 
summing those products. The he;dth-risk weighting factors used in the calculation of 
E D I  normnlizc the risk against o whole hody radiation dose. Therefore. the health 
risk ( fro in  c:inccr miirtolity and genetic damage) :I ocialed with one inrem of EDE i s  
compar;ihlc t o  the risk ;Issocialed with one nlrem ( whole body dose equivalent. 
ljkewise. one mreni of EIIE fronl natural hackground radiation would have the same 
health risk ;IS one mrcnl of EDE from artilici:~lly produced soiirces of  radiation. 
rcprdlcss (11' which org;m(s) receive(s) the dose. 

' 

Radionuclide Concentration or Activity 

R;iilit~nucliJc concen\r:ltions. activity. or source terms (i.e.. activity release rates) 
uscd ill c;ilcul;iting dose can he determined I'roin the analysis of actual samples and 
nic;isurenicnts in the envirtinlnent taken at locations of interest. Alternatively. these 
concentrations can he calculated by modeling. The most signilicant application of 
tlie latter technique i s  for atmospheric dispersion. where detection limits or sampling 
constl.uints prec lutle direct measurement. 

I I I  the following tlosc assessment. actu;d environmental measurements near locations 
( 1 1  inlercst ;ire used to deterniinc conlpliance with the DOE regulatory limit for a11 
pathwiys. These me;isureinents are uscd to calculate annual average concentrations 
or activities of r:itlio:ictive inaterials i n  air and soil at the Site boundary. 

As required hy 40 CFR 61. suhpart H. an EPA-approved computer code i s  used to 
detcrminc con1pli;lnce with Rad NESHAP limits lor the air pathway only. The 
EI'A-:tpprovetl code. CAPS8-PC. includes air dispersion modeling of measured air 
ciiiissioiis lrnni huildings and contnmin;lted land areas. and dose conversion factors 
l i i r  c;ilculating Iinal radiation dose. 

Intake Rate and Exposure Time 

1nt;ikc rates of radioactive materials used t o  represent air inhalation for one year arc 
prescrihctl hy DOE.' The rate intake for air i s  based on  recommendations of the 
ICKI'." The hreathing rate for an individual for cine year i s  8400 cubic meters. The 

EPA provides reconimendaticins for soil ingestion rates in Risk Assess~r~orr  Grritltrrlcr 
, f i ~ t '  Stipmfiirid. \/o/ione 1. Hirffttoi H r r r / l h  E idrr t r l i o r r  Mtrfrfrcrl ( h r r  A )  (RAGS).' Care 
must he taken in selecting representative values of radionuclide activities in soils for 
a maximally exposed resident. otherwise unreliahle estimates wil l  result. 

At 100 mdday. the ingestion rate for soil suggested hy RAGS. this potential pathway 
i s  second in significance only to the hypothetical water-ingestion pathw:ly. The 
wafer-ingestion pathway assumes an intake o f  2 liters per day on days when exposure 
is possible (i.e.. on days in which discharge occurs). 

Radiation Dose Conversion Factors 

Radiation dose conversion factors used for determining compliance with DOE 
standards for all pathways are prescribed by DOE." Dose eonversion factors for 
internal exposures are based on recomtnendations o f  the ICRP." Dose conversion 
factors for external exposures to penetrating radiation are hasetl on a methodology 
developed at Oak Ridge National Laboratory (ORNL)."' with modifications by the 
original author." 

Plutonium handled at Rocky Flats i s  a mixture of plutonium isotopes having different 
atomic masses. which may also include americium-24 I. Relative ahundances of 
plutonium and aniericiunl isotopes in plutonium typically used ai the Site were used 
to compute composite dose conversion factors for plutonium and anlericium in  air 
and for plutonium in water and soil. The relative abundances used in  developing the 
composite dose conversion factors were hosed on the isotopic activity fractions of 
plutoniuin-239 and -240. These are the isotope activities nie;isured in the Site's 
environniental monitoring saniple analyses. 

Fractions o f  ingested radionuclides ahsorbcd from the gastrointestinal tract and lung 
clearance classes for inhaled radionuclides were selected to  maximize the associated 
internal dose conversion factors and the resulting radiation dose. By so choosing. i t  
i s  likely that the dose computed for the inhalation pathway is greater than any actual 
received dose. Each internal dose conversion factor i s  for a SO-year dose 
commitment froni one year of chronic exposure. That is. the dose that an individual 
could receive for SO years froni one year of chronic intake of radioactive nlaterial i s  
calculated. The dose conversion factors used in this assessment are listed i n  
Table 6-2. These dose conversion factors incorporate the intake rates and exposure .': 
times as discussed ahove. 
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Table 6-2 
Dose Convenlon Facton Used in Dose Assessment Calculations for I994 

INHALATION 

Qmm P h l 2 3 W Q  
EHeclNe Dose Equivalent 5.71 x 10'2 
Liver 2.22 x 1013 
Bone Sudaces t o 4  x 101' 
Lung 1.08 x 1033 

preao emw 
Etleclive Dose Equivalent 1.77 i I O '  
Liver 6.58 x lo" 

3.21 x 103 
(1) 

Bone Surfaces 
Lung 

WATER INGESTION 

Qmm . Pu.2391249 
Etlective Dose Equivalenl 3.53 x tb 

Bone Surfaces 6.42 x 107 
Lung (1) 

Liver 1.32 X 10' 

m 
1.64 X lo '  
621 X 10" 
2.96 x l o 3  

(1) 

&!!m 
3.29 x 106 
1.24 x 107 
5.91 x 107 

(1) 

GROUND-PLANE IRRADIATION Rem * S uare Meter d H Mlcrocurle 

QGl@!l h=mZ!l!J w 
Etleclive Dose Equivalent 4.80 x 10:s 2.99 x lo3 
Liver 4.53 x 106 1.78 x 103 

Bone Surlaces 1.62 X to5 369 X i o 3  
Lung 9.78 x 10-8 2.01 x 103 

a. Inhalalion, waler. and soil ingestion dose conversion laclors were adapted lrom DOEIEH.0071 and are tor a 50-yr dose 
commimenl period and a I.micromeler (pm) Aclinty Median Aerodynamic Diameter (AMAD) panicle size Gasfrcinlestinal (GI) 
absorpllon tractions and lung clearance classes were chosen Io maximize lhe dose conversion laC101S. 

b. An ulhalation rate 01 2.66 x I@ millililers per seeond (mUs) lor 1 year was assumed and incorporated into lhe dose cunvenion 
laclor. 

c. A waler inlake rale 01 2 x lC? ml(2.1 quans) per day lor 1 year was assumed 
d. Ground-plane irradiation dose conversion lactors were adapled lrom DOUEHM)70 For Pu -2391240, Ihe higher 01 Ihe lactors lor 

e. The liver receives no signilicanl dose lrom ulis palhway. 
I, The lung receives no signilicanl dose lrom this palhway. 
g. A 5011 ingeslion rale 01 102 milligrams per day lor 1 year was assumed and incorporated into lhe dose CMlvelSiOn lactor. 

the lwo isotopes was used. A I-year exposure period was assumed. 

L 

The EPA-opproved compuier code CAPXX-I'C. used t o  ilctcrniinc conipliaiicc with 
the NEStiAP w i d m t  for ilie air pathway. incorporatea I Y ~ Y s  I~VII :~pprwed dose 
co!iversion factors. Measured plutoniuni cniissiiins were i i i~ idclcd fc~r tliree iaoiopcs 
of plutonium: 23X through 240. Specilic analyses tor pluioriiuiii-24 I and -7-42 ;ire 
nut performed on eiiviroiiiiietital samples. hut ihcsc isotopes coiilrihuic insigiiilicontly 
to the total dose. Plutoniuin-241 eniiis primarily beta radiatitm wiilt ;I very sni;111 
internal dose conversion facttir. Plutoniuni-242 eniils priniarily ;~lpha ratli;ition. hut is 
a siiiall C O I I I ~ ~ I I C I I I  t i l  tlie total pluionium activity mix.  'l'hc ca~nscr\*:itivc CAI'M-I'C 
default v ~ l u c s  fin lung clearance class and gasirt~intcsiin;d upt;ike tr:tciion fnim lung- 
cleared niaterial were used when running this code. 

1994 RADIATION DOSE ASSESSMENT 

Assumptions Modified for 1994 Assessment 

DOE Order 5400.5 encourages the use t i t  rciilisiic. hut coitscrv;liivc'. ;Ippro:icIies to 
dose assessnicnt. The approach docunienied i n  this I994 rcport is s~~ i i i cwl i ;~~  IIIOI~ 

realistic than previous reports, rellccting pailiways of  exposure wi i l i  ;I grc;ltcr 
likelihood ~ I 'occur r ing  i n  tlie vicinity of  lie Site. Coitsequcnily. the reptir id dt~sea 
to  he public in this repon are signilicantly antaller th;~n dmcs rcportcd iii p w i o i i s  
ycars. The 1994 report approach continues to  elnploy conserwiivc ;issunipiions for 
intake rates. exposure duration. soluhility of radioactive c~i i i t~ l i i i i i i~ l l i ts .  :ind location 
of sigiiilicanl exposure. Conservatism is iiicre;lsed hy nut suhiraciing Ix~ckgr~~~nid  
(i.e.. noiisite rela1i.d contributions) rad iox i i ve  coiitiiiiiin;mts i n  air and s t i i l  
concentraiioiis and wilier concentrations for r,dionuclitles other iIi:~n uriiiiiuiti. 
Pathways ot l i initcd validity, SLI~II as rilw surface-water conwi tp i ion  
supply and soil ingestion hasrd on many assumptions rcg;lrtling land 
included i n  this conservative apprcwch. 

The principal difference heiween ihe 1994 and past ycars' dose 
selection of the hyputhelic;illy coinpleie pathw;iy. A surl'ace-w;iier poiid Itiiving , 

daily use has been replaced with a surlhce water pond heing used only (111 h y s  ihat 
discharge :~ctually occurred. Discharged water is 1101 clirccily co~isunicd ;tiid is 
usually the m l y  l low in  the receiving reach of H ig  Dry CIeek. Nor i s  tlicrc ~ i y  
drinking-waier use of surl:ice waier on B ig  I h y  Creek (11' iii the d ~ ~ w ~ i ~ t I c : i n i  reach (11' 

the South Plattc a l l  the wdy tal i is coiilluencc wiih the Ntirth l'l;~ttc iii Nchriska. 

Beginning i n  109 I. tlircci ingestion ol'soil w i ~ s  d d c d  t o  ihc ;Issumpiiolis f ~ r  exposure 
and dose. consistent w i ih  reconimentlatio~is hy (lie l3'A tor pcrlorni;lnce of risk 
ossesslllenls.'l 

. 



insignificant contributors to puhlic radiation tlose. Swimming and fishing :ire limited 
in the area. and ninst lncally consumed Ihod i s  produced at considcrahle dislanccs 
frnni the Site. A pathway analysis review perlimned under contract to Rocky Flats 
by the Colorado State University (CSU) Department of Radiologic;ll Health Sciences 
affirmed the relative insignificance of these pathways." This affirmation is a 
consequence of an extremely small fraction of radionuclides being available lor 
uptake in several key steps of these pathways. 

The results of the 1994 assessnlent of dose to the public from Site activities indicate 
that the radiation dose to the maximally exposed individual i n  the puhlic i s  estimated 
to  he 0.08 to 0. I mreni (0.8 to I x 10-3 mSv) EDE. The upper end of this range does 
not suhtract background uranium concentrations in the discharged water assumed to 
he consumed. The liiwer value results when background c!)ncentrations of the 
uraniuni in the raw water received from the South Boulder Interceptor Ditch are 
suhtracted. The collective population dose to a distance of 80 kilometers (km) 
(50  milcs) i s  estimated as 0.26 person-rem (2.6 x 10-3 person-sievert [person-Svl). 
These calcul:ited radiation doses are conservative estimates that serve as an upper- 
bound estimate of any radiation doses actually received by the public from 
Rocky Flats. 

1 

Maximum Site Boundary Dose 

A dose assessment for 1994 was conducted for the Rocky Flats property boundary 
and several offsite locatinns to :I distance of 83 km (52 miles). DOE Order 5400.5" 
requires that dnses calculated for demonstration o f  compliance with applicable 
staiidiirds "...be as realistic as practicable. Consequently. a11 factors germane to dose 
dctcrmination should he applied. Alternatively. i f  available data are not sufficient to 
evaluate these factors or i f  they are too costly to determine. the assumed parametric 
\,;iIucs shall be sufficiently cnnservative s o  that i t  i s  unlikely that individuals would 
actunlly receive a dose that would exceed the dose calculated using the values 
assumed." 

In this 1994 report. realistic hut conservative assumptions are made for dose 
assessment in conformance with the DOE Order 54003 guidance. Environmental 
monitoring data are used from sample locations closest to areas of residence. The 
suhstitution of  onsite dava over offsite data for air and soil. and the assumption of 
drinking water where there i s  none. also serve to overestimate the dose to the puhlic. 
The nearest h(iusing to Rocky Flats i s  located near the southeast hound:iry of  the Site. 
Sampling locations were chosen near this boundary hut generally upwind or 
upgradient of existing housing, and between the housing and the Site processing 
facilities. Following i s  a description of the radionuclide concentrations (source 
terms) used for calculating the niaximuni radiation dose to the public for all pathways 
and the results of that calculation. 
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Thc grnund-plane exposure rate of penetrating radiation exposure from contaminated 
soil areas are hascd tin measured concentrations of plutoniuni and an assumed ratio 
ofO.20 for the ainericiun1-24I to plutoniu~n-2391240 activity. Inhnlation source 
terms for the 1094 dose assessnlent werc based on plutonium-2391240 concentr;itions 
measured in ambient air samples. Although i t  i s  known that snnic of the plutonium in 
soil and air i s  from residual fallout froni past global atniospheric weapons testing. for 
the purpcxes ofthis dose assessmcnt i t  i s  assumed that all plutoniuni originnted froni 
Rocky Flats. 

The maxiniuni Site boundary dose assessment assun1es that an individu:ll is present 
continuously at the perimeter of Rocky Flats. The assumption of :in individual residing 
continuously at the plant boundary serves to provide a conservative upper hound on any 
radiation dose to a memher of  the public Ihat might originate from the Site. 

The plutonium inhalation source term of 1.4 x 10-17 pCi1nil (5.1 x 10-7 Bq/niz) was 
the annual average concentration of  plutiinium-239 and -240. a s  measured at the S-38 
location i n  the perimeter anihient air sompling network (Figure 3.2-1). The S-38 
location is the closest plant perimeter air sainpling location upwind of housing 
located nearest to Rocky Flats in the southeast direction. 

In addition to soil. groundwater. surface water. perimeter air and stack sampling. 14 
Thermoluminescent Dosimeters (TLDs) are placed around the Site perimeter and an 
additional 2 I are located around the industrialized portion of the Site (Figure 3.2-1). 
While there are IO TLDs placed in locA conimunities (Figure 3.2-2). the prrilneter 
measurements are lower than the values generated at either o f  the other sets of TLDs 
and are indistinguishiible from natural hackground. 

Diversion of surface-water eftluents around Great Western Reservoir and Standley 
Late begm in 1989 and 1990. and these waters now flow from Wiilnut Creek to Rig 
Dry Creek and subsequently to the South PI:ittc River. Big Dry Creek's contrihution 
to the 1ot:iI flow in the South Platte River was less than 0.2 percent b x e d  on 
South PI:itte River flow. as measured at the Henderson. Coloratlo. gaging station 
during water year 1003 (October 1902 through September 199B).'" 

The drainage above and including the Site i s  a small fraction of the total area and 
source of water to the Big Dry Creek drainage. While very low. this fraction i s  even 
lower in significance considering that there i s  no drinking-water supply use cif the 
South Platte River froom the contluence of Big Dry Creek along the entire reach to the . 
confluence of the North Platte River in Nebraska. This i s  true primarily due to the 
high salinity. TDS, and nitrate in the South Platte River which make the water 
unsuitahle for human consumption without expensive specialized treatment. 
Examined historically. stock watering and irrigation uses of the South Platte have not 
contributed to dose significantly. 

' 

..: 
' 
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Table 6-3 
Radioactivity Concentrations Used in Maximum Site Boundaly Dose Calculations 

for All Pathways in 1994 I 
Air Soil Surface DeposiUon 

(PcJg) IPSrn9 
Water 

b ! ! )  

Table 6-4 
SO-Year Cornmined Dose Equivalent from One Year 01 Chronic Intake/Exposure 

of Maximally Exposed Composite Individual in 1994 

Effective 
Dose Equivalent Liver Bone Surfaces Lung 

b a l l o n  @ ! I I C )  @!!E!?!) (mreml (mreml 

Maximum Site Boundav 0 OB 10 0 1 2 x 1 0 '  2 2 6  1103 

( 0 3  111 I x 10.3 mSv) is calculated as the EDE from a11 pathways. The bone surfaces 
rcccivc the highest cnlculated individual organ dcise. 2.0 mrem (2.0 x IO2 mSv) 
(liihlc 6-4). 

l h e  DOE rxtiatioii protection regulatory l imit for meinhers of the public for all 
pthways for extended periods o f  exposure is 100 nirenllyr (I mSvlyr) EDE. 

The nitiximuni Site houndary dose in 1994 represents 0. I percent of the standar,d for 
;dl pathways for EDE. DOE Order 54(K).5 requires that potential exposures l o  
iiiciiihers olthe puhlic hc as low as reasonably achievable (ALARA). The 0. I percent 
voluc is suflicieiitly low that the ohjective in ALARA is met without significant 
xldition:il effort. A I A R A  typically involves setting investigative thresholds to 
ewi i ine nicms lor reducing eqmsure. Thc fraction by which this dose Calls helow the 
rcgihlory liniil i s  suhst:inti;illy lower than typical ALARA threshold increment 
prxticcs followed either hy industry or licensing and compliance authorities. . 

Radiation Dose from Air Pathway Only 

EPA-:ipprrrved iiiethotlology'" is used to demonstrate compliance with.NESHAP 
staiid;irds lor radioactive emissions. As of  December IS.  I989 the EPA standard. 
hascd on me~eoriilogic~illdose niodeling of air emissions. uses either the AIKDOS or 
CAPXX-PC coiiiputer codc. Tahle 6-5 l i s ts  the 1994 radionuclide air eniissions used 
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Table 6-5 
Radionuclide Air Emissions for Input to 

CAP88-PC Computer Code in 1994 

- Radionuclide&) Air Emission AcIivik!Q 

Building Emissions: 

H.3 (Trilium) 
Pu-238 
Pu -2391240 
u .233/234 
u-238 
Am-241 

Eslimaled Sal1 Resuspension: 

Pu-239/240 
Am-241 
u.2331234 
U.235 
u.238 

3.3 x 103 
1.8 x 104 

2.4 x 1 0 6  
1.9 x 106 

4.2 1 0 5  

1.2 x 105 

3.6 x 105 
5.9 x 1 0 6  
5.4 x 107 

7.0 x lo8 
4.0 x 10.8 

~ ~ 

as input lo the CAPSX-PC computer code. These emissions include air effluent 
release values from Site huildings for the year as discussed in  Section 3.2 and an 
estimate of resuspension of contaminated soil from Site OUs. 

Estimates of soil resuspension include OUs I. 2. and 4 through 14. The resuspensic 
rate developed from the OU 2 YO3 Pad area field studies was used for the added OUs 
These other OUs have lesser soil contamination levels and soil activity data for them 
is more limited than for the 903 Pad area. The estimates of air contamination hy 
resuspension should only he considered preliminary. Estimates of these rates wil l  he 
further refined as Site characterization i s  conipletcd. 

Meteorological data for 1994 was entered into the CAP88-PC calculations. 
CAP88-PC dehult values for lung clearance class and gastrointestinal uptake 
fractions were used when running the code. The CAPXX-PC default assumption o f  a 
I-pni activity median aerodynamic diameter (AMAD) panicle s i x  i s  used from 
which a ninximuni uptake from inhalation may he expected. 

The CAP88-PC computer code calculated an EDE from building air emissions of 
I x 10-3 mrem 0 x Io" mSv) to the maximally exposed individual residing 
approxiniately 2.45 miles from the Site emissions points. The EDE fmm estim;ited 
soil resuspcnsion was calculated as I .3 x 10-3 mreni (I .3 x 10-5 niSv) to the niaxinially 
exposed individual residing approximately 2. I miles from the 903 Pad area. 



Collective Population Dose 

DOE Order 5400.5 requires the assessnient of collective population rndiation dose to 
a distance o f  80 k m  ( 5 0  niiles) from the center of a DOE lacility.?" For this report. the 
dose is reported either to 50 miles from the periineter or 52 miles from the center of 
the Site. 

Collective population dose i s  calculated as the average riidiation dose to an individual 
in a spccilied area. multiplied by the nuniher of individuals i n  that area. In assessing 
the l Y Y 4  collective population dose to the public within a radius of 50 miles <if Rocky 
Flats. the assessment was limited to airhorne eniissions of radioactive materials from 
the Site as the major contrihutor to population dose. 

Only twti public raw water supplies, Greot Western Reservoir and Standley Lake, can 
receive water directly froin drainages crossing Rocky Flats. Al l  surface-water 
elllueiit from the Site was diverted iiniund these water supplies during I9Y4. Soil 
cont;imination decreases rapidly with dislance I'roni the Site. Most residenti;il areas 
within this radius are likely to have new topsoil. sod. or otherwise modified soil 
conditions: agricultural areas represent a relatively small fraction of total land use 
area which i s  typical of only ;I small popu1;ition. 

Poptilalion estimates provided by the IIenver Regional Council of Governments 
(IIRCOG), the State of Colorado. and soine local municipalities and counties near 
Rocky Flats were used to determine the 1994 population residing within 52 miles of 
the center ofthe Site. An area delined hy a circle of 52-mile radius was drawn with 
the ceiiler being located in the heart ofthe industrial area at the Site and was divided 
into 16 equal sectors. each originating at the center ofthe circle and centered around 
the 16 principal compass directions, with segiiients fomird by the intersection of 
these sectors and 5 radial distances of I-mile increments for I IO 5 miles. 10-mile 
increiiieiits lor IO t o  40 miles, and a l2-niile increnieiit for 40 to 52 niiles 
(Figure 6- I). The census tract dala of DRCOG lacked the necessary spatial 
resolution for reasonable segment population estiiiiates. Interpolation of populations 
from DRCOG transportation zones based on land use segment data of the 
population-wheel zones was  perforined. using aerial photographs taken in [he fall of 
IYY4.  

The cstimates of I9Y4 segment populations are given in Figure 6- I. These cciisus- 
based cstiiiiates are for polilical ,jurisdictions and do not correspond t o  the 
geographical hountlaries of the segments. Therefore. the population estimates of 
Figure 6- I should be considered to he the hest ~ i i ~ i ) r ~ ~ ~ i i i i ~ i t i [ ) i i s  available for 1994. 
The total population of tlic areii within a riidius of52 miles of Rocky Flats i s  
estiiiiatcd at 2.23h.243 pcople. 
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Figure 6-1. 1994 Demographic Estirnotes for Amos 0-1 and 5-52 Miles from Rocky Flots 
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The EI'A iitniosphcric tlis~iersi~inlriitli:iti~in dosc calciilat ion computer cock 
CAPXX-PC was tiscil to c;ilcul:itc the ccillcctive pcipul;ili~in (lose within 52 miles of 
the center o f  the Site. CAPXX-PC i s  the code used hy Rocky F1;its to clemonstrate 
coiiipli:incc with NESHAI' requirements. as promulgated :it 40 CFR 61. . 
Suhpart 1-1 .'I Mcteorol<igiccil daki collected dur iy  1094. populntion estiii\ates as 
discussed ~ihove. huilding air cflluent riidimictivity d;it;i, and estimates o f  soil 
rcsuspciision r:idioactivity were cntcrcd into thc CAPXX-PC code. EDEs were 
c;ilcul;itccl hy CAPXX-PC to llic niidpoint o f  each segment's ladial distance. These 
ED13 were used :IS cstiniates of the average radiation dose to :in individual residing 
within each segnicnt. 

' h4ultiplying tlie popul;ition (number o f  persons) within ii segment hy the average 
iiidiviilu:il dose ( in  reni or sicvert. I Sv = 100 rem) within the segment, results in a 
calculiiteil collective popul:ition dose for each seginent in units of person-rem (or 
person-Sv). l l i e  total person-rem for dl segments i s  the collective population dose 
fnr ;I ilist:iiicc of.50 miles oround the Site. iis presented in Table 6-6 for 1994. The 
cdlcctive population dose within SO niiles of thc Site was Calculated using the code 
CAPXX-I'C :IS 0.26 person-rcm (2.6 x 10-2 person-Sv). Significantly. the majority of 
this collcctivc population dose results from estimated contaminated soil resuspension 
from tlie OUs at tlie Site. Clciinup activities tend to elevate tlie resuspensinn rate 
:iller which the source terms and rates should decline. A very small contrihution 
( 3  I 10.3 pcrsnn-rem 13 x 10.5 person-Svl) i s  attrihutahle to huilding air emissions for 
I ow. 

Natural Background Radiation Dose 

El)l's Iron1 Rocky I:lats ni;iy he compared to a range o f  the iinnual EDE from natural 
h;ickground 
cstiiixitctl to hc over ?SO iiireiii (3.5 tnSv) hut may exceed 800 mreni (8.0 niSv), 
depending on the ;issumptiwis used to  compute i t .  The wide range in  this estimated 
h;ickgrouiid is tlependcnt on Ioc:il variability in nldon concentraticrn and on differing 
methods which arc st i l l  evolving among nicnihcrs of the scientific community for 
assessing ;ill hackground sources. 

Naturally occurring. medical. and consumer product sources contrihute more than 99 
pcrccnt t i l  the iivcrage r;itliation tlose that a person living in the United Stated receives 
c:icIi year (Figure 6-2 ). Other sources include occupation;il exposures. residual 
tiillout from past ;itninspheric wenpons testing. the nuclear fuel cycle. and 
niiscellaneoiis soi~rccs. Cnnihined. these other sources contribute less than one 
percent oftlie average r:itliatioii dose to a person living in the United States. 

(Tahle 6-7) for the Denver xes. This range is currently 
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Table 6-6 
Calculated Radiation Dose to the Public 

from 1 Year of Chronic IntakelExposure from Rocky Flab In 1994 

MAXIMUM INDIVIDUAL DOSE 

An Pathways' 

Building air emissionsb 

Estimated soil resuspension' 

COLLECTIVE POPULATION DOSE 
TO Bo km (50 ml): 

Building air emissionsb 

Estimated soil resuspensionC 

Total 

ESTIMATED TOTAL POPULATION 
W I N  80 km (50 ml):d 

DOE RADIATION PROTECTION 

STANDARDS FOR THE PUBLIC' 

AII Pathways' 

Air Palhway onlyg 

ESTIMATED ANNUAL NATURAL 
BACKGROUND INDIVIDUAL 
RADIATION DOSE FOR THE DENVER 
METROPOLITAN AREA: 

ESTlMATED ANNUAL NATURAL 
BACKGROUND COLLECllVE 
POPULATION DOSE WlTHlN 
Bo km (50 mi): 

0 08 to 0.1 mrem Effeclm Dme Equivalent (EDE) 

1 x lo3 mrem (t x IO-~~SV) EDE 

1 . 3 ~  10.3mrem(1.3x 10.5mSv)E0E 

0.11 1 0 ' ~ ~ ~ ~ - ~ ~ ( 1 . 1  105person-sv)~o~ 

0.15penon-rem (1.5 x I0~'person-S~) ED€ 

0.26 penon.rem (0.1 x 10" person-Sv) €DE 

2.2 x lo6 llersans 

100 mrem (I mSv) EO€. mml operations 
500 mrem (5 mSv) EDE. lemporary increase (only with ptbr approval 01 DOE EH-2) 

IO mrem (1 x 10" mSv) EDE 

350 mrem (3.5 mSv) to morn than 800 mrem (8 mSv) EDE 

a. 
b. 
c. 
d. 

e. 

1. 

g. 
h. 

Note: In addition to the numerical dose standards listed above, it is the objective of DOE to mainlain potential exposures 

Calculated using environmental monitoring input data. 
Calculated using CAPBB-PC modeling 01 eslimated and measured building air emissions 
Calculated using CAPWPC modeling 01 estimated soil resuspension from OUs 1-12, 
Based on estimates lrom information provided by the State 01 Colorado. the Denver Regional Council 01 Governments. and 
local municipalities. 
From WE Order 5400.5. Exdudes medical sources. consumer pmduc(s. residual lalhut from pad nuciear acddenls and 
weapons tests, and naturally Occurring ratiition soums. 
Based on remmmendations 01 the International Commission on RadiolaJml Pmtech fICRPI and the National Caundl M 
Radialion Pmleclii and Measurements (NCRP). 
Based on EPA Uean Air Ad Naticnal Emission SIandards for Hazardous Air PolMan%. 
See Table 6-7 for further explanation of natural backgmund radiition dose in lhe Denver Metropolitan area. 

lo members of the Dublic to ALARA levels. 
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Table 6-7 
Estimated Annual Noturol Background Radiation Dose for M e  

Denver Metropolitan Area0 

Effactive Dose Equivalent 
m!!ll 

Cosmic Radiationb 

Cosmogenic Nuclides 

Primordial Nudides. Externat 

Primordial Nuclides. Internald 

M 
1 

63 

239.717 

TOW lor One Year (rounded) 353-831 

a. National Coundl on Radialion Protection and Measurements, Exposure 01 the Population 01 the United Slates and Canada 
lrnm Natural Background Radiation. NCRP Repart No. 94, Belhesda, Maryand. December 30, 1987. 

b. Includes regional increase Over U.S. average as a resull 01 the greater elevation 01 the Denver area 
e. Includes regional increase over U.S. average as a result 01 the higher mentral lons 01 uranium and lhorium in MI in the 

Denver area. 
d. Includes e range from the US. average indmr.radon dose contribution to a value lhree times as high, although some 

sources place the average radon concenrrahn in Ihe Denver area to be up to live times the national average. This value 
likely will inc rem when regional indoor radan dinerences lor the Denver area are determined. 

1 
NaNml SOUEBS. 82% 

Background = 360 mrem/vear 

Naiional Council on Raatalm Pmlec11on 
and Measurements. Ionizing Radlation Esposure 
01 Ihe Pwlat ion 01 me United Smies, NCRP.93. 1987 

Background = 360 mrem/vear 

Figure 6-2. Contribution of Various Sources to the Total Average Radiation Dose to the United 
States Population 
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QA requirements are established by DOE. Rocky Flats, CDPHE. and EPA and apply 
to EPM and E K M  activities. Both DOE Order 5400.1 and the QAM reference QA 
requirements of  DOE Order 5700.6C. DOE Order 5700.6C endorses the IO  QA 
criteria ;ind s t i l l  iiiiplements the I 8  QA criteria and supplemental requirements of the 
American Society ol' Mechanical Engineers NQA- I, Quality Assurance for Nuclear 
YLI  ilies. e IAG requires DOE to prepare and implenlent a QA Project Plan for 

the ERM progranl activities which incorporates EPA Guidelines and Swcilications 
for Preparing Quality Assurance Project Plans". as inlplenlented through the QAPjP. 

.'I' ' . L 'rh 

QA Program 

1)evelopnleni i)l the QA process for envirorlrllental activities was initiated in 1990. 
The process identilied QA requirements that applied to environmrntal programs and 
prt!jecrs, and cstahlished iiielhods, controls. and responsibilities for meeting those 
rcq u i re iiien i s ,  

I he EKM QAI'I) alii1 the EPM EPMP implement DOE Order 5700.6C and fulfill the 
program-spccilic conipuneIits lor their respective organizatiuns. Both of these p l a ~ ~ s  
consist 01 a staIciiicnt regarding the respective organizations' collllllilnlent to quality 
and sections which address the applicable and specitic quality requirements of the 
QAM. 

The Ibllowing ;ire sonie of the co~~cepts and requirenlents for each QA Plan 

I. 

Individuals responsible lor performing the work are responsible for achieving and 
inaiiitaining quality. 

Written personnel qualilicatiolls, trainindindoctrinalion activities. and position 
dcscriptions are prepared for al l  personnel. 
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Analytical Laboratories 

Environmental chemistry analyses are performed both at onsite and offsite 
laboratories. These include the BioassaylEnvironmental Laboratories localed in 
Building 123 and the Organic. Inorganic, General Chemistry. and Radio Chemistry 
Laboratories located in Building 881. 

The Analytical Laboratories Quality Assurance Plan and the General Radiochemistry 
and Routine Analytical Services Protocol (GRRASP)n provide comprehensive 
guidance to ensure the quality of environmental data. These documents include 
descriptions of the laboratory organization. functions, responsibilities, policies. and 
programs that comprise the overall QA program. Highlights of the program are 
provided below. 

Staff qualification and training 
Analytical procedure development. control. and compliance 
Laboratory records and sample handling protocols 

, Analytical instrument calibration, control, and maintenance 
Reagent purity and standardization 
Measurement control (intralaboratory and interlaboratory programs) and data 
review 
Self-appraisals and corrective actions 

Detailed quality control (QC) for the reliability of analytical data is provided in each 
analytical operating procedure. Typically, samples are analyzed in daily batches 
containing approximately 25 percent control samples. Control samples consist of 
various blanks, duplicates. standards. and spikes. This batching of samples and 
controls ensures reproducible. quality measurements. Traceable standards are 
prepared both independently and within the laboratory. Statistical evaluation in the 
form of precision and accuracy of the contrnl samples determines the acccptability of 
the sample hatch data relative to the data quality specifications agreed upon with the 
customer. If any samples require reanalysis, those samples are included in another 
QC batch. 

. 

Any unusual condition observed during sample collection, analysis. or QA review 
that may affect the results is reported to appropriate management officials. QA 
provides written notification to management to suspend the analytical operation. 
pending review and corrective actions, when process control charts or other statistical 
evaluations indicate that the process is not in control (i.e.. out of control). 

The Analytical Laboratories at Rocky Flats participate in a numher of independent 
blind sample programs to control m d  assess analytical measurements. More than 
275 blind samples are submittcd monthly to the laboratories for the Site Interactive 
Measurement Evaluation and Control System. This program provides feedback on 
analyses as well as monthly reports and meetings tn review analytical results. 
Performance samples from EPA for the NPDES program are analyzed and evaluated 
annually. Environmental samples from the USGS are evaluated biannually. The 
laboratories participate in radiochemistry program conducted hy the EPA 
Environmental .Monitoring Systems Laboratory and the DOE Environmental 
Measurements Laboratory (EML). The laboratories also purchase a suite of water 
samples from an independent commercial laboratory for a bimonthly program 
administered by the laboratory QA officers. Results of these programs demonstrate 
the high level of competency of the Analytical Laboratories, 
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decay, rddioaclive. The spoiitnneot!s transf~iriiiatioii of one r;alionuclide into a different 
radioactive or nonradio:ictive nuclide. or into :I different energy state ofthe sanie radionuclide 

Derived Concentration Guide (DCG). Secondary radioactivity in air and water concentration 
guides used for coniparison to  measured radioactivity concentrations. Calculation of DCG 
assunies that thc exposed indiviilual inhales R.400 cubic nietcrs of air per year or ingests 
730 liters of w:iter per year at the spccilied radioactivity DCG with a resulting radiation dose o f  
0. I rein ( I 00  nircin~ EDE. 

disintegration. nuclear. A spontaneous nuclear transformation (radioactivity) characterized by 
the emission of cnergy and/or mass from the nucleus of an atom. 

dose. In this report.the term dose is used hrnadly to rcfer tu the radiation protection concepts of 
dose equivulent and effective dose equivalent helow. 

dose, ahsorhed. ,The amount o f  energy deposited by radiation in  a given mass of material. The 
unit o f  ahsorhetl dose is  the rad or the gray ( I  gray = IO0 rad). 

dose commitment. l h e  total radiation dose projected to be received from an exposure to radiation 
or intake (if r:idiwctivc niiitcrial throughout the specified remaining lifetime of an individual. In 
theoretical calculations. this specified lifetime i s  usually assumed to be S O  years. 

dose equivalenl. A modification to absorbed dose that expresses the hiological effects of all 
types o1'r;iiIintion ( e g .  alpha. beta. gamma) on ;I common scale. The unit of dose equivalent i s  
the reni or the sicvert (I sievert = 100 rem). 

effective dnse equivalent (EDE). A calculated value used to allow comparisons of total health 
risk. h:ised on cancer mortality and genetic damage. from exposure of different types of ionizing 
ratliatioii t o  different hotly organs. I t  i s  c;ilculated by first calculating the dose equivalent to 
thtise organs receiving signilicant exposures. multiplying each organ dose equivalent by a health 
risk weighting factor. and then suniniing those products. One milllirem EDE from natural 
kickround I.atli;ition would have the same he;ilth risk as one millirem EDE from an artificially 
produced source of radi:ition. 

ephemeral. l.;isting for :I hrief period o l  time; short-lived. transitory. 

exposure. A measure of the ionization produced in air by X-ray or ganma + radiation. The 
spccial w i t  ( 1 1  exposure is the roentgen (R). 

friahle. Readily crumbled: hrittle 

gamma ray. High-energy. short-wavelength electromagnetic radiation emitted from the nucleus 
of an atom. G;imiiia rarli;ition frequently accompanies the emission of  alpha or beta particles. 
Gamma rays iire identical to X-rays except for the source of the emission. 

half-life, r:idioactive. l h e  time required for a given amount of a radionuclide to lose half of i t s  
activity hy radio:ictivc dccay. E;ich rsdionuclide has a unique half-life. 

isotopes. Forms of an clement having the sanie number of protons in their nuclei and differing 
in the number of neutrons. 

minimum detectahle concentration (MDC). The smallest aniount or concentration of a 
radioelenient that can he distinguished in a sample by a given measurement system in a 
pre-selected cnunting time at a given conlidence level. 

natural radiation. Radiation arising from cosmic sources and from n:llllrJlly occurring 
radionuclides (such as radon) present in the human environment. 
outfall. The place where a storm sewer or effluent line d ischqes to the enviroinncnt. 

part per billion (pph). Concentration unit approximotely'equivalent to  micrngrnnis per liter. 

part per mil l ion (ppm). Concentration unit approximately equivalent to milligrams per l i ter  

pathway. Potential route for exposure to radioactive or hazardous materials. 

person-rem. The traditional unit of collective dose to :I populaticln group. For example. a dose 
of I rem tu I O  individuals results in a collective dose of 10 person-rem. 

quality factor. The factor by which the absorbed dose (in rad or gray) is niultiplied to obtain the 
dose equivalent ( in  rem or sievert). The dose equivalent i s  a unit that expresses on a common 
scale for a l l  ionizing radiation the hiological damage to exposed persons. It is used because 
some types of radiation. such as alpha particles. are more biologically damaging than others. 

rad. A traditional unit of ahsorhed dose. The International System of Units (SI) unit of 
absorbed dose i s  the gray ( I  gray = 100 rads). 

radioactivity. The spontaneous emission of radiation. gener;illy alpli:~ or beta particles. often 
accompanied by gamma rays from the unstable nucleus of an atom. 

radionuclide. An atom having an unstable ratio of neutrons to protons so that i t  wi l l  tend 
toward stahility by undergoing radioactive decay. A radioactive nuclide. 

rem. The traditional unit of dose equivalent. Dose equivalent is frequently reported in  units of 
millirem (mrem). which is one-thousandth of a rein. The International System of Units (SI) unit , . . .  of dose equivalent i s  the sievert (I sievert = 100 rem). 

roentgen (R). The traditional unit of exposure to X-ray or gannn;i ratliation hased on the 
ionization in air caused by the radiation. One roentgen is equal to 2.5X x 10' coulombs per 
kilogram o f  air. A common expression of radiation exposure i s  the milliroentgen 
( I R =  IOOOmR). 

sievert (Sv). International System of Units (SI) unit for radiation dose ( I  sievert = 100 rem). 

thermoluminescent dosimeter (TLD). A device used to measure external sources (Le.. outside 
the body) o f  penetrating radiation such as X rays or gamma rays. 
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Prefix Symbo! Decimal Equivalent Multiple 

I 

, 

I 

I 

1 O6 1 .ooo.ooo mega- M 

10‘ 0 doka- da 

1 o3 1.000 kilo- k 
1 O2 100 hecto- h 

10.’ 0.1 doci- d 
10-2 0 01 cenli- C 

0.001 milli- m 
1 o.6 0.000001 niicro- I’ 
10.~ o.owoowoI nano- n 

0.000000000000001 Icmlo- I 
lO”2 0.000000000001 ptco- P 

10-’8 0.000000000000000001 a alto- 

JlETRlC CONVERSION TABLE 
Equals By . Mul?i~ly BY E w l s  Multiply 

in. 
11 
ac 
mi 
Ib 

liq. qt. - U.S. 
112 
mi2 
n3 

d/rn 
pCi8 (water) 
pCUm2 (air) 

2.54 
0.305 
0.404 
1.61 

0.4536 
0.946 
0.093 
2.59 
0.028 
0.450 
10-9 
lo-’> 

cm 
m 
ha 
km 
kg 

rn2 
kmZ 
rn3 
pCi 

vCi/rnl (water) 
IJCUCC (air) 

crn 
m 
ha 
km 
k9 

rn2 

krn2 
m3 
pCi 

pCi/rnl (water) 
VCilcc (air) 

0.394 
3.28 
2.47 
0.621 
2.205 
1.057 
10.764 
0.386 
35.31 
2.22 
109 

10’2 

in. 
11 
ac 
mi 
Ib 

liq. ql. . U.S. 
112 
mi2 
It3 

dlrn 
pCUl pCi/rnJ (water) (air) 

TRADITIONAL AND INTERNAL SYSTEMS OF- 
RADIOLOGICAL UNITS 
(Traditional units are in parenlheses ) 

Expression in Terms 
of_Ol_heLUnils Quantity Name Symbol 

absorbed dose Gray GY 
(rad) rad 

activity Becquerel Bq 
(curie) Ci 

dose equivalent Sievert sv  
(rem) rem 

exposure Coulomb per 
kilogram 

JIK~” 

3.7 x 10’0 aq 

10.2 S“ 

10.’ Gy 
1 dps 

J/Kg-‘ 

ClKg-’ 



I’ An environmental surveillance program has been ongoing a t  
Rocky Flats since the 1950s. Early programs focused 

on radiological impacts to the environment. The current 
program examines the potential radiological and 

nonradiological impacts to air, surface water, groundwater 
and soils. It also includes meteorological monitoring, 

ecological studies, and environmental remediation 
and waste management programs. 

Environmental operations a t  Rocky Flats are under the 
jurisdiction of several local, state and federal authorities, 

particularly the Colorado Department of Public Health and 
Environment, the Environmental Protection Agency and the 

Department of Energy. A variety of reports are prepared 
at different intervals for these and other agencies 

in addition to the annual environmental report. 

~ ~ ~ ~~~ ~ 

A variety of flora and fauna flourishes within the boundaries of 
the site, including the Preble’s Meadow lumping Mouse. The 

Buffer Zone has one of the few known breeding populations of 
this species. Some of the many birds that inhabit Rocky Flats 

are pictured throughout this document. m, 


